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FOREWORD 


The First Annual Conference on Federally-Supported Human Nutrition 
Research Units was sponsored by the Joint Subcommittee on Human 
Nutrition Research (JSHNR). The purpose of the conference was to 
enhance information exchange of the research programs; increase 
coordination and collaboration among the agencies; and thereby im- 
prove planning for nutrition research at the Federal level. 

Nutrition research in the Federal Government encompasses a broad 
spectrum of activities in the following three areas: 

0 Biomedical and Behavioral Sciences 

0 Food Sciences 

0 Nutrition Education 

Research is conducted nationally and internationally! and includes 
studies to improve the health of civilian and military populations, 
including the nutritional requirements of astronauts. 

The JSHNR was uniquely qualified to sponsor such a conference since 
its membership included representatives and alternates from all the 
Federal agencies that support nutrition research, and the purpose of 
the Subcommittee, as stated in its charter (Appendix I), was to in- 
crease the overall effectiveness and productivity of research ef- 
forts in nutrition." 

The conference was held in response to a recommendation made by the 
JSHNR in its 1980 report to: 

Establish an annual meeting at which the Directors of the 
NIH Clinical Nutrition Research Units, the intramural 
laboratories of USDA, NIH, and FDA, the VA clinical nutri- 
tion and alcohol research programs, and the managers of DOD 
and NASA programs with nutrition research components will 
discuss research progress and future research needs. Such 
discussions should lead to increased coordination and 
collaboration among the intramural programs on USDA, NIH, 

FDA, DOC, NASA, and NSF. 

The First Annual Conference of Federally-Supported Human Nutrition 
Research Units was held in response to this recommendation. .It is 
hoped that the readers of these proceedings will find them as infor- 
mative as those who participated in the conference. 






temis P. Simopoulos, M.D. 
Cochairperson and Executive Secretary 
Joint Subcommittee on Human 
Nutrition Research 




INTRODUCTION 


The First Annual Conference of Federally-Supported Human 

Research Units— An Information Exchange Activity of the 

mittee on Human Nutrition Research (JSHNR) was held on December 16- 

17, 1982. 

The first day of the conference began with 

ArtGuii s P* Sinno po ul os i M«D# and Msry LdruGr, 

Ph.D., followed by the keynote speaker, the 

Chairman of the Subcommittee on Department Operations, 

U.S. House of Representatives, in 
Brown said he was "somewhat sur- 
prised to learn that the components of ’"^d^ral nutrition res^^^ 
management and planning were not in place prior to 

Subcommittee." In describing his views of what consti- 
research plan. Congressman Brown said: 


the CochairpersonS: 
fol 

Brown, Jr., 

Research and Foreign Agriculture, 
his keynote address. Congressman 


of the Joint 
tutes a nutrition 


A Nutrition Research Plan developed and accepted by repre- 
sentatives of the broad range of disciplines which encotn- 
pass the science and application of nutrition would play a 
major role in advancing the state-of-the-art and emphasiz- 
ing to policy makers and to the public the need for sus- 
tained and continuous support. The plan ^ 

Intended to be a mechanism for controlling^ nutrition 
research or dictating specific research activities which 
should be pursued by the impl ementators. Rather, P' 
should serve as a guide for directing and motivating 
research which would achieve comprehensive nutrition goals 
as defined by the leaders of numerous disciplines which 
encompass the science and application ^ 

plan must be sufficiently flexible to tap the creat v ty of 
individuals, maintain the integrity of the scientifi 
process, and encourage centers of excellence. 

The remainder of the morning was devoted to the USDA program in human 
nutrition research, which included an overview of the program and 
of highlig of ISDA research by the directors of the 

following five nutrition centers: 

0 The Western Human Nutrition Research Center at the 

San Francisco, California: Its mission is to develop new meth- 
odology to assess nutritional status as well as factors leading 
to malnutrition and to study human nutritional requirements. A 
major Krof the center is the ^ev el opment of methodology t^^ 
assist the Food and Nutrition Service (FNS) of USDA in the 
assessment of the effectiveness of three major US DA/ FNS pro- 
grams: (1) the Food Stamp’ program, (2) the school feeding pro- 
grams, and (3) the Women-Infant-Chil dren program. 

0 The Beltsville Human Nutrition Research Center: ^ 

to define human requirements for essential nutrients through 
basic and applied research, and to identify foods that meet the 
nutritional requirements through nutrient composition research* 
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The research activities are organized in five laboratories 
addressing human nutrient requirements for the major nutrient 
groups {carbohydrates, lipids, proteins, energy, vitamins, and 
minerals) and nutrient composition research. 

0 The USDA Human Nutrition Researc^i Center on Aging at Tufts 
University, Boston, Massachusetts: Its mission is to examine 

the relationship of nutrition to the aging process throughout 
adult life and the determination of dietary needs of elderly 
people. Center scientists are determining the ways in which 
diet and nutritional status influence the onset and progression 
of aging through studies with experimental animals, tissue 
cultures, and human subjects. 

0 The Children's Nutrition* Research Center at Baylor College of 
Medicine, Houston, Texas: Its foremost mission is the measure- 
ment of nutritional needs and the attainment of optimal nutri- 
tional status in the pregnant and lactating woman, and in the 
child from conception to adolescence. In order to reach this 
objective, emphasis has been given to the development of precise 
methods for the investigation of normal nutrient needs, for the 
determination of the relationships between nutrition and normal 
growth and development, and for the definition of biochemical 
and physiological standards for normal growth and nutritional 
status. 


0 The Grand Forks Human Nutrition Research Center: Its primary 
responsibility is to conduct research on the role of trace 
minerals in human nutrition that includes defining the conse- 
quences of inadequate intakes and of those factors that influ- 
ence_ the bioavailability of trace minerals. The research is 
earned out on animal models and humans beings. 

The afternoon session began with an overview of the OHHS nutrition 
research Pi^ogram. The NIH extramural program, which constitutes 90 
percent of DHHS expenditures on nutrition research, was presented 

followed by presentations by the directors of the following seven 
NIH supported CNRU's: a cn 


0 University of Alabama CNRU: The overall goals are to improve 
patient care and prevent disease, using means which include 
nutrition education and information exchange. Among its maior 
activities are, studies related to; aialnutrltion of hospital 
patients and its prevention; identification of the role of 
nutritional factors 1 n the etiology and prevention of cancer; 
eating disorders, including obesity, anorexia, and bulimia; the 
nutritional management of patients with short bowel syndrome 
and home parenteral nutrition; multiphasic screening for vitamii^ 
status assessment; and folic acid biochemistry and metabolism. 


through the descriptions of the USDA centers 
(Tufts and Bayl or) , they should bear in mind that Congress 
specifically requested that the activities of these two centers be 
coordinated with the activities of NIA and NICHD, respectively. 
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0 Medicdl CollGge of Georgia: The CNRU staff conducts clinical 
research, education, and training, and gathers infonnation 
concerning the etiology and treatment of nutrition-rel ated 
disorders — predominantly cardiovascular di sease--affecting the 
population of Georgia. Research efforts are focusing on the 
prevention and treatment of: (1) dietary and genetic hyper- 
1 ipidemiasi (2) trace mineral deficiencies; and (3) obesity. A 
secondary research thrust is to define the effects of specific 
diseases and associated stress in altering the nutritional 
requirements of hospitalized patients, especially of > 
protein, and trace minerals, and to improve their nutritional 
therapy. 


Vanderbilt University School of Medicine: The development of 
this CNRU has allowed establishment of core facilities for 
laboratories, clinical, computer and administrative activiti^ 
which can be utilized in a cohesive manner and directed toward 
patient care, and a mechanism to support clinical nutrition 
research where positive results could be directly and immediate- 
ly obvious. Research activities include: rapid screening for- 
mal nutrition for hospitalized patients; nasogastric feeding at 
home in oat cell cancer patients; micronutrient metabolism in 
patients with essential fatty acid deficiency; trace el ements in 
chronic renal disease; nutritional intervention in the moderate- 
ly malnourished patient; zinc and copper requirements for* in- 
fants and children requiring special nutritional support; nutri- 
tional changes in patients undergoing coronary artery bypass 
surgery; breast milk and micronutrients; the antibacterial 
effect of zinc and copper in dialysis fluid; derivation of 
normal values from Red Cross blood; use of a" 
treatment of cystic fibrosis; plasma ammo acids 
nous administration of the test solution (F-14) and L-Cysu^e- 
HCL to pediatric patients requiring TPN; and 
taurine, carnitine, and amino acids in pre-term and full-term 

human milk. 

) Memorial SI oan-Kettering Cancer Center, New York Hospital - 
Cornell Medical Center, and the Rockefeller U^niversity: TMs 

units consists of an administrative core facility and five core 
laboratories: biophysics, immunology, lipids, mass ^P^^trometry , 
and metabolism and minerals. Major areas of research ij^l^ 
nutrition and its relationship to cancer, immunology, burns, 
pharmacology, and the brain; metabolism and diabetes; ^^P' 
iSr Patient care and public and professional education are 
highly visible components of the MSKCC/Cornel 1 /Rockefeller uni ^ 
Nited^s one of the pioneer programs in the country, the Nutri- 
tional Support Service supervises in- and outpatient total 
parenteral nutrition (TPN) and enteral nutrition. 

o University of Chicago: This unit facilitates and encourages 
clinical investigation of nutritional aspects of human diseases. 
Bv extending the efforts of the University's Committee on Human 
NutHtion and Nutritional Biology, the CNRU 
pi inary efforts in clinical nutrition research, ’ 

education, and research training. A major goal is the applica- 
tion of current progress in laboratories and animal research to 
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h wan nutrition investigation. The CNRU consists of seven core 
laboratories, facilities for nutritional assessment and support, 
design and data management, and an administrative 
core that also coordinates education and training activities, 
ngoing research focuses on lipid metabolism and cardiovascular 
^ isotopes/breath tests; metabolism of vitamins, 

interrel ations of nutrition 
foil digestive disorders, and with diabetes. Patients 

followed by the Nutrition Support Service are the focus of addi- 
clinical protocols that draw on assays from several of 
laboratories. The current goals are to: (1) provide 
expanded access to existing facilities and services for nutri- 

analytical and research facili- 
extend nutrition education, training, and research 

dC LlVltlGS* 


0 University of Wisconsin: This unit is actively engaged in 
nufrinJ’ education, and training, and patient care in clinical 
.^*"9^'^lzation of the unit is based on three activi- 
U ^/’"V^ces and facilities, and invest iga- 
□owip? focuses on carnitine nutriture and its 

fhf disease states, and carnitine therapy; 

the effects of nutrients and natural products on serum lipids. 

^*1'' lipoprotein (HDL) choles- 

Jf ilfti iVJl ™ ‘9 compltcations 

Of fatty liver and metabolic bone disease# 

0 Columbia University College of Physicians and Surgeons: The 
unit focuses on the pediatric patient. Major areas^of research 
encouraged and supported by the CNRU concern nutrition of low 
birth weight infants, metabolic effects of TPN, cholesterol 
metabolic response to the stress of illness. The 
unit consists of three core components: the clinical core, 

[^i0{"^}hematics core. The nucleus of the 
ist! includes a team of physicians, nutrition- 

It technicians, is the Nutrition Support Service 

aiditfnrf;,! (Presbyterian Hospital in New York City); 

additional personnel are provided by CNRU funds to ensure that 
nutritional ^upport is available for research as well as for 
clinical needs. The laboratory core includes an amino acid 
laboratory, a lipid laboratory, and a general biochemistry and 
nf biomathematics core includes a^team 

computer programmers who assist with 
analyses. Computer facil ities 
us^d by the team are shared by other major research groups. 

The CNRU presentations were followed by a brief description of the 
NIH intramural program in nutrition research. We selected for pres- 
entation one particularly interesting intramural study entitled 
Obesity as an Independent Risk Factor for Cardiovascular Disease: A 
26-year Follow-up of Participants in the Framingham Heart Study," by 
Dr. Helen Hubert. The paper was subsequently published in Circula- 
ti^ (67:5, 968-977, May 1983), and has been %e prod uc el in 
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Presentations by FDA staff concluded the first day of 
An overview of the FDA nutrition program was given, followed by tne 
activities and goals of FDA's Division of Nutrition. The second day 
of the conference began with a presentation on the nutrition i^se 
activities of FDA's Division of Consumer Studies, followed by a 
presentation of DOD programs with nutrition research components, dud 
activities include projects to improve the nutritional regimens of 
the military, develop more effective nutrition information del wery 
systems suited to the needs of the military, and detailed procedural 
guides for national, international, and military nutrition assess- 
ment studies. 

The VA's nutrition research programs are directed against diseases 
affecting substantial segments of the veteran popul ation. From the 
50 Veterans Administration Medical Centers with a substantial nutri- 
tion component, five were chosen for presentation: 

Lexington. KY; Research at this facility on plant fiber intake 
has shown Important benefits for selected patients with metabol- 
ic disorders (diabetes, obesity, hyperchol esterol emi a, hypertri- 
glyceridemia, hypertension, and hypoglycemia). Collaborative 
studies to delineate the mechanisms responsible for these ef- 
fects and to determine the long-term effects of fiber intake on 
mineral bal ance are in progress. 

Bronx, NY (Hematology & Nutrition and Hematopathol ogy Laborato- 
ries: The research at these laboratories primarily involves 

studies of hematologic nutrition, particularly that affecting 
folate and vitamin B,« status, with respect to the food sources, 
absorption, transporrand utili zation of these 
their binding proteins. Studies on folate look at the effect of 
milk proteins on folate absorption, folate deficiency in adults, 
and congenital folate malabsorption. Radioassay studies on 
vitamin abnormal vitamin B.p binders in pernicious ^Demia, 

and vitam^^ B.p analogues in manual Ian tissue and in foods are 
also being stumed. 

I Bronx. NY (Laboratory of Liver Diseases & Nutrition, and Alcohol 
Research Center: Ongoing nutritional^ studies include drug and 
ethanol induced alterations of hepatic vitamin A and J^sociated 
liver changesj and alteration of amino acid and protein metabo- 
lism in the alcoholic. Studies on Fetal Alcohol Syndrome, which 
is the leading preventable cause of birth defects and menta 
retardation, are being planned 

assess the effects of chronic ethanol administration on the rat 
pancreas under conditions of suboptimal nutrition (protein an 
methionine) 


to determine the relationship between nutritional 
pancreatic exocrine function in asymptomatic human 
and to identify alcoholics at high risk for the 
of pancreatitis by the prospective, longitudinal 
of nutritional status and pancreatic function. 
Because many of the ongoing and planned studies are made possi- 
ble by the application of the feeding of alcohol as part of a 
total liquid diet, variations in this diet are being compared 
and three standardized basic formulas are being proposed. 


status and 
al cohol ics ; 
devel opment 
assessment 
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0 Little Rock, AR: This program primarily studies nutritional 
aspects of the aging process, with particular attention on the 
development of appropriate standards for nutritional assessment 
of the elderly, documentation of the prevalence and severity of 
protein calorie malnutrition in homebased, institutionalized 
and ill elderly, the reversibil ity of protein cal orie malnutri- 
tion, and finally the Interrelationships among nutrition, age 
and host defense. 

0 Nashville, TN: This center has no independently supported human 
nutrition research unit as such, rather the nutritionally relat- 
ed research is supported by individual merit review (VA) or by 
individual research grants from NIH or drug companies. A meta- 
bolic assessment laboratory supported by the CNRU serves as a 
resource for some of the studies. The studies are divided into 
either basic or clinical. Basic studies include studies on the 
cellular folate binding proteins, folate metabolism, and thiamin 
metabolism. Clinical studies include: vitamin A binding pro- 
teins in himan skin tumors, studies on total parenteral nutri- 
tion, nutritional assessment of VA patients, and nutritional 
status of patients receiving TPN. 

Presentations on AID's program and the two international centers, the 
International Center to Control Nutritional Anemia and the Inter- 
national Center for EpidOTiologic and Preventative Ophthalmology, 
concluded the morning session. AID supports human nutrition research 
as part of its programs to assist less developed countries in improv- 
ing the nutritional status of their populations. The goals of the 
AID nutrition program are to: enable the developing countries to 
formulate productive nutrition policies and develop effective pro- 
grams, and to enable developing countries to maximize the nutritional 
benefits derived from related government policies and programs such 
as in agriculture and health. 

The afternoon session began with a special presentation by Dr. Alfred 
E. Harper on the impact of the CNRU's on nutrition education in 
medical schools. In sunmary, Dr. Harper said that reports from the 
CNRU directors indicate uniformly that establishment of CNRU's has 
strengthened the place of nutrition in the medical curricula of the 
universities participating in the program. The comments received 
indicate that there is less fragmentation in the presentation of 
nutrition knowledge, an impetus for expanding nutrition offerings, an 
improved environment for nutrition in the medical schools and a 
heightened awareness of the importance of nutrition within the medi- 
cal curriculum. Although it is not possible to quantify these ef- 
fects, the coniiients would indicate that nutrition is being accepted 
on a basis equivalent to that of the traditional medical subjects and 
that it has begun to gain a stable position in the curriculum. 

Dr. Harper said that besides providing evidence of an expanded place 
for nutrition in the medical curriculum, the reports of the CNRU 
directors also indicated that expanded nutrition support services as 
the result of establishment of CNRU's have made possible more case 
presentations with nutritional problems at grand rounds, more semi- 
nars on nutritional topics and more requests for guest lectures on 
nutritional subjects in both preclinical and clinical courses. In 
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several medical schools, electives have been developed on clinical 
aspects of nutrition in which there is involvement of fellows and 
residents. The development of clinical nutrition rounds has also 
been facilitated in several institutions by the establishment of the 
CNRU's. 

In his concluding remarks, Dr. Harper said that, in general, the 
directors agreed that establishment of CNRU's has given visibility to 
nutrition programs, has increased opportunities for participation by 
medical students and fellows in research projects on nutrition prob- 
lems, and has increased the awareness of faculty of the appropriate- 
ness of a place for nutrition in the management of patients. There 
can be little doubt that the CNRU's have contributed greatly to 
expanded education in nutrition in the medical schools in which they 
have been placed. 

The remainder of the afternoon session was devoted to a discussion of 
program strengths and gaps, research needs, and recommendations for 
further coordination and planning efforts. Because of the importance 
of the issues raised and the excellent discussion by the partici- 
pants, the transcript of this session appears at the end of the 
formal papers. 

The first annual JSHNR conference provided the participants with 
first-hand information on the nutrition re search _ priorities under way 
at the various federally supported human nutrition research centers, 
and thereby established a solid basis for a thorough and exciting 
exchange of nutrition research findings and priorities. One impor- 
tant point stressed by the Directors of the Centers as well as other 
participants was the interdependence of all components of the Federal 
nutrition research effort and the need to keep open the channels o 
communication in order to stimulate continuous cooperation. The 
participants considered this first conference an overwhelming success 
and expressed a desire to participate in the second annual confer- 
ence. 
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The proceedings of this conference consist of the papers 
each presenter which accounts for the differences in 
attempt was made to edit these submissions. 


submitted by 
format. No 
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KEYNOTE ADDRESS 


Congressman George E. Brown, Jr. 

I am pleased to participate in this First Annual Conference of Federal 
Human Nutrition Research Units. Since the expected outcomes of the confer- 
ence are "To increase coordination and collaboration among the agencies and 
thereby enhance planning for nutrition research at the Federal level," I 
assume you do not totally disagree with the current emphasis I have urged 
the Science Committee and the Agriculture Committee to place on nutrition 
research and comprehensive planning. On the other hand, your invitation 
for me to speak here this morning may have resulted from concerns that the 
mechanisms the Committees hoped would motivate research planning and imple- 
mentation are either ineffective or unnecessary. If this is the case, I 
especially appreciate the opportunity to be here so that we may exchange 
viewpoints, and I can learn from the nutrition experts assembled here today. 

Let me begin by expressing my views on the role of planning in advancing 
the frontiers of science and technology and on the importance of several 
components of planning. As you well know. Congress has not demonstrated 
outstanding expertise in either coordination or planning. In fact, the 
frequently disparate Congressional directives resulting from overlapping 
jurisdictional boundaries of numerous Committees, and the disruption caused 
by budgetary uncertainty have no doubt hindered your ability to implement 
your own near-term goals. Unfortunately, this situation is not likely to 
change in the immediate future. Although that realization may neither be a 
surprise nor an encouragement to you, it does demonstrate the need for 
scientists in government, academia, and industry to jointly develop a com- 
prehensive plan to guide research initiatives in nutrition as well as to 
guide policy-makers. 

Dr. Simopoulos has commented on some of my Subcommittee involvement in 
nutrition. While the Subcommittees' jurisdictions are fragmented and irra- 
tional, the individuals on the Subcommittees tend to try to integrate these 
various jurisdictional conflicts into some sort of a coordinated whole. In 
terms of my role on both the Agriculture Committee and the Science Committee: 
I have served on both these Committees for many years and I have maintained 
and developed a continuing interest in this general problem of how to more 
effectively coordinate and plan for scientific research in a variety of 
fields. I try to address this problem in any Subcommittee that I may chair 
in a particular session of Congress. During this session, I chaired the 
Agriculture Subcommittee, dealing with Department Operations, Research, 
and Foreign Agriculture (DORFA). In the last session, it was the Science 
Committee's Subcommittee on Science, Research, and Technology (SRT), and 
before that, it was the Science Subcommittee now entitled the Subcommittee 
on Natural Resources, Agricultural Research, and the Environment. 

In all of these Subcommittees, there are members who have an interest in 
the general health of research, and how it could be better organized. What 
generally results is the emergence of some kind of consensus among those 
Subcommittee members that there are certain things that need to be done. 
Generally speaking, this has led to an emphasis on developing coordinated 
research plans where you have research that is being conducted throughout 
the government which is complex, frequently multidisciplinary, and cuts 
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across jurisdictional boundaries. That is the generic problem that you 
are seeking to address with this conference today. 

1 am convinced that a nutrition research plan developed and accepted by 
representatives of the broad range of disciplines which encompass the 
science and the application of nutrition would play a major role in advancing 
the state-of-the-art and emphasizing to policy-makers and to the public the 
need for sustained and continuous support. You may not care about the 
quality of research, but I know you care about sustained support. You have 
to see the relationship between having a coordinated approach and sustained 
and continuous support. Organized and coordinated views which result from 
the process of planning are imperative to the development of a consensus 
which guides public policy and related budgetary actions. 


I know that you must be familar with similar planning efforts in other 
research areas. For example, the coordinated toxicology program that runs 
across the government was developed for the same reason. And, the National 
Climate Program Act exists for the purpose of bringing together climate 
research activities, a fairly esoteric field. That Act is embodied in a 
special piece of legislation. There are numerous other examples of efforts 
to pull together a framework for similar kinds of complex programs. There 
is no magic solution. I cannot tell you what is the best way to develop 
the plan, but I can tell you that rational people perceive the need for 
rational guidance to these kinds of programs, and they want tools to guide 
them. And, those tools are the plans that you are going to be working on. 


Thus, I am very pleased that Dr. Keyworth has accepted the recommendations 
of the May 1982 GAO report that he "Direct the Joint Subcommittee on Human 
Nutrition Research to develop a Federal nutrition research plan." This 
conference is subtitled "An Information Exchange Activity of the Joint 
Subcommittee" and is a necessary component of a coordinated and compre- 
hensive research plan. However, I trust that following this conference the 
Joint Subcommittee and all of you here today will be ready to move beyond 
information exchange, definitions of nutrition research, identification of 
priority research activities, and research classification systems and data 
elements to the process of developing a comprehensive plan for action. 
During this process you can waste a lot of time, i.e., you can spend a lot 

+k details that I have enumerated today, and forget 

that the larger goal is to develop a plan to guide resources and to use 
them in developing answers to problems. 


Frankly, I was somewhat surprised to learn that these components of Federal 
nutrition research management and planning were not in place prior to the 
establishment of the Joint Subcommittee. I was dls.o surprised to learn 
during iqy 1981 OORFA Subcommittee .hearing on nutrition research that a 
management information system for human nutrition research did not exist at 
the Federal level or that the Executive Branch did not categorize nutrition 
research expenditures by Agency and area of support on a systematic basis. 
The lack of an on-line system and the fact that the data could not be com- 
piled until nine months or more after the close of a fiscal year, prompted 

? "PI''" ^ Human Nutrition Research and 

Information Management System in the Agriculture and Food Act of 1981. 


4 



I can assure you that this will be a continuing mandate, i.e., the same or 
stronger language will be in the Agriculture Act of 1985, the Act of 1989, 
and so on into perpetuity. I have been putting this kind of language, with 
successive refinement, into a wide range of legislation for many years. 
For example, I am sure you know that similar language pertaining to all of 
science exists in the Science Policy Act that mandates the Five Year Outlook 
for Science and Technology as a whole. Similar language also exists with 
regard to resource planning in the Forestry Act and many other Acts. This 
action results not only from niy personal interest, although I have been 
involved in all of these aforementioned Acts, but from the growing awareness 
of many Members of Congress that only this kind of approach will allow the 
Congress to measure results, to make wise decisions about allocating re- 
sources, and so on. 

1 understand the development of the Plan for a Human Nutrition Research and 
Information Management System, not to mention the implementation, was not a 
simple task. Let me assure you that the process of developing a comprehen- 
sive human nutrition research plan will be even more difficult and frustra- 
ting. The planning process will not be successful or productive if contro- 
versies do not arise over the planning strategy itself; i.e., who will and 
should undertake this planning and its implementation, what are tlie future 
perspectives and trends, and how much planning is needed to direct change. 

All of you know that planning is controversial and sometimes even polarizing, 
and I don't want to focus on that aspect of planning. I don't want this plan 
to become controversial and polarizing; the reason why this often results 
is due to the planning process itself. Some planning is antidemocratic, 
authoritarian, dictatorial, and counterproductive. I don't want to see 
that happen in any kind of planning that involves science. Other planning 
is participatory, it involves the best thinking of the user group, the 
client group, or all people who have something at stake. This kind of 
planning seeks to Integrate their views into a purposeful program which 
aids the planning process. That is the kind of planning that we need to 
look at. It is not so much the concept, but the fact that people frequently 
do not distinguish between good democratic planning and bad authoritarian 
planning. This is what we need to be concerned wiljh. 

It would appear that before a comprehensive plan for Federal human nutri- 
tion research can be developed that two complex pol icy questions need to be 
articulated: 

1. What should the Nation's human nutrition research goals be 
and what benefits to society can be realized by achieving 

these goals? 

2. What role should the Federal government play, versus other 
sectors of society, in achieving these national human nutrition 
research goals? 

These are both very fundamental policy questions you need to ask your- 
selves. They are generic. We are asking ourselves these questions not 
only about nutrition research; just yesterday we visited with the Director 
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of the National Science Foundation and we raised these same questions 
about science education, engineering research, and a whole host of other 
similar issues. We need to keep these questions before us at all times. 

Unless national goals and the relative roles of the various sectors of 
society are defined, it will be difficult, if not impossible, to develop a 
meaningful plan for the Federal nutrition research module and select an 
effective planning mechanism. However, the planning mechanism you choose 
should provide a means to move beyond conflicts over assumptions, biases, 
and turfs to realistic choices through workable compromises. To be effec- 
tive, the planning process must be viewed as an experimental process and 
unsuccessful trials as learning experiences just as they are in the research 
and development processes. 


I am surprised sometimes that scientists cannot seem to understand that 
most of the institutional experimentation they conduct should be regarded 
as a scientific process, in the same way as the research they conduct in a 
particular physical field. In fact, Congressmen should recognize that most 
of what we do is a scientific experiment, but because we do not recognize 
this we make a lot of mistakes, or fail to learn from our mistakes. You 
are much too smart to do that. You are certainly more intelligent than 
Congressmen, and I urge you to keep that point in mind. 

Our similar effort in the climate research program, which I was involved 
with beginning several years ago, started with innumerable difficulties in 
making the proper institutional arrangements to do what you are trying to 
do. You might learn from analyzing the mistakes that have been made in the 

climate program, and see if you can go through the learning curve more 

rapidly as a result of that experience. 

In order to obtain understanding and support for the priorities and expected 
outcomes of the plan, the planning process must also accommodate broad par- 
ticipation and provide for open communication about goals and assumptions. 

I believe experience has slowly taught us that decentralized or logical 

unit planning can more readily incorporate future needs and opportunities. 
Thus, perhaps GAO was correct in calling for a Federal nutrition research 
plan before a National plan is formulated. Even the Federal component may 
have to be developed through the integration of logical unit subsets or 

through interlocking research modules. 


Whatever the Federal planning strategy, I believe the academic and private 
sectors should be involved in the process. This component is important 
u priorities of these groups and identify those activities 

Which they can prepare to undertake to achieve National goals. This process 
will also assist in gaining their support and understanding of the Federal 
plan ana the priorities which are identified as the necessary and proper 
role of Federal nutrition research programs. From n\y optimistic viewpoint, 

participatory planning would be to motivate 
university, industry, professional , and consumer coalitions to join with 
the Federal government in developing not only National nutrition research 
goals, but ultimately a National nutrition research plan. Such a plan 

identify the roles of the various players, who is best 
suited to undertake the responsibilities, and the resources required to 
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achieve the specified outcomes and their contributions to societal goals. 
It is obvious that the ultimate role of nutrition research is to get human 
beings to act more rational in terms of dietary intake. If the public is 
not involved in that process of determining the rational goals, then you 
are going to have a very difficult time getting them to do anything about 
it. This point seems so clear that it does not have to be belabored. Many 
times the public will allow the experts to come up with something that is 
absolutely letter perfect, and they'll tell you that they are not interested 
because you have not consulted with them and they really don't care very 
much about your expertise. I know that they treat politicians that way. 

Regardless of whether the plan focuses on Federal nutrition research or on 
a more comprehensive framework, the resulting plan will be of limited value 
if viewed as a statement of policy to be defended against all adversaries. 
The role of the plan is that of consensus building and of a communication 
tool to its designers and constituents expressing an affirmation of goals 
and principles. Adjustment of the plan as conditions and perceptions 
change is a part of the process and should not be perceived as inconsistency 
or lack of foresight. The planning process, in spite of its frustrations, 
can be as important as the resulting document. 

A comprehensive research plan, regardless of the discipline Involved, is 
not the sole answer to generating new knowledge and creating appropriate 
mechanisms for putting that knowledge to use for the benefit of society. 
However, such a plan is certain to influence and assist the scientific 
community in addressing national needs and identifying opportunities to 
improve the flow of ideas between the laboratory, the marketplace, and the 
consumer. Hopefully, such a plan would also assist the Congress and the 
Executive Branch to move from today's preoccupation with budgets and 
administration to the role of science in addressing the Nation's economic 
problems and enhancing the quality of life. If some of you ever thought 
that we support science for any other reasons, you should change that 
perception. We have a very pragmatic approach to the support of science-- 
either it does good for people, or we do not support it. 

The plan I envision is not intended to be a mechanism for controlling 
nutrition research or dictating specific research activities which should 
be pursued by the implementators. Rather, the plan should serve as a guide 
for directing and motivating research that would achieve comprehensive 
nutrition goals as defined by the leaders of the numerous disciplines 
which encompass the science and application of nutrition. The plan must be 
sufficiently flexible to tap the creativity of individuals, maintain the 
integrity of the scientific process, and encourage centers of excellence. 

I realize that the development of a comprehensive plan is not a simple 
or easy task. I also realize that there are few, if any, models to draw 
upon from other disciplines. However, I believe that nutrition has a 
major role to play in identifying the causes and the solutions to many 
of today's and tomorrow's health, economic, and social problems. 

I am convinced that the science of nutrition has the potential to demon- 
strate the benefits of focusing a major portion of health related research 
on behavior modification and disease prevention rather than on treatment, 
and to set examples of how other areas of science and technology can plan 
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to more effectively deliver the products and services they offer society. 
The need for the continuation of basic research in relationship to pre- 
vention goals is well understood. However, to effectively implement the 
current concepts of “wellness," increased emphasis must be placed on re- 
search at the interface between biomedical and behavioral methodologies. 
How can we expect to modify behavior if we do not know the basis for such 
addictions as overeating and smoking, or the effects of stress on health? 
Likewise, social science research can make significant contributions to 
health, e.g., finding effective ways to communicate nutrition research 
results in a manner that would truly influence lifestyles. 

I hope that I have convinced you through n\y simplistic, optimistic, and 
frequently dogmatic view of planning and priority-setting, to accept the 
challenge to place nutrition in the forefront of scientific leadership. I 
look forward to the results of both the planning process and the planning 
document. I trust that the outcomes will be a valuable experience for you 
and that you will discover new ways to generate a concept of priorities 
through a systematic process. Your success will challenge other coalitions 
of scientists and Federal agencies to experiment with the models you dis- 
covered and thus improve the effectiveness of both science and science 
planning. 

It is even conceivable that your planning demonstration may help this Admin- 
istration and those that follow to better understand the contributions of 
the social and behavioral aspects of nutrition and the importance of inte- 
grating food science, nutrition, and health research. I also trust that your 
planning demonstration will help to emphasize the importance of the Nation- 
al Nutrition Monitoring System. Surveil lance and monitoring, including epi- 
demiological investigations, are basic and essential to insuring the safe- 
ty and quality of the food supply, to assuring that the nutritional needs 
of the public are met, and to assuring that an appropriate data base exists 
for planning future research needs and guiding the expenditure of public 
funds for nutrition research, programs, and intervention. Current budget- 
ary actions proposed by 0M8 for these types of programs in agencies such as 
CDC, FDA, and HNIS indicate that this educational process is badly needed. 

Let me emphasize that I attach a great deal of importance to what you are 
doing. I am interested in the process, the framework, and the implications 
of what you are doing in terms of improving man's process of increasing his 
knowledge and making use of that knowledge. I will be watching the results 
very closely. I am a politician, and frequently a partisan politician, but 
niy main concern with iny role is whether it will make an effective long-term 
contribution to the welfare of this country. I hope that you too will take 
a similar attitude with regard to your work. 

Thank you very much. 
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USDA HUMAN NUTRITION RESEARCH 


OVERVIEW 


The U.S. Department of Agriculture is authorized by legislation to provide 
the leadership, oversight, and management necessary to ensure that the Nation is 
provided with adequate supplies of high-quality food and fiber. Consequently, 
the Department has a long history of human nutrition research which dates back 
to the 1890's, and the classical work conducted by W. O. Atwater. However, the 
first explicitly stated authority to conduct human nutrition research came in 
1946. The Research and Marketing Act of 1946 directed the Secretary toj 

"Conduct and to stimulate Research into the laws and principles underlying 
the basic problems of agriculture in its broadest aspects, including but not 
limited to.. .Research into the problems of human nutrition and the 
nutritive value of agricultural commodities with particular reference to 
their content of vitamins, minerals, amino acids, and all other constituents 
that may be found necessary for the health of the consumer...". 

Later the Food and Agriculture Act of 1977 firmly established the USDA as 
the lead agency in the Federal Government for the food and agricultural 
sciences, and directed that research concerning food and human nutrition be 
established as a separate and distinct mission of the Department. The Act 
states: 

"(a) Congress hereby finds that there is increasing evidence of a 
relationship between diet and many of the leading causes of death in 
the United States; that improved nutrition is an integral component of 
preventive health care; that there is a serious need for research on the 
chronic effects of diet on degenerative diseases and related disorders; 
that nutrition and health considerations are important to the United 
States agricultural policy; that there is insufficient knowledge 
concerning precise human nutritional requirements, the interactions of 
various nutritional constituents of food, and differences in the nutri- 
tion requirements among different population groups such as infants, 
children, adolescents, elderly men and women, and pregnant women; 
and that there is a critical need for objective data concerning food 
safety, the potential of food enrichment and means to encourage 
better nutritional practices. 

(b) It is hereby declared to be the policy of the United States that the 
Department of Agriculture conduct research in the fields of human 
nutrition and the nutritive value of foods and to conduct human 
nutrition education activities..." 

The USDA human nutrition research is a cooperative effort of the 
Department and state agricultural experiment stations, 1890 land-grant insti- 
tutions, Tuskegee Institute, and other Universities. The primary responsibility 
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within USDA for human nutrition research lies with the Agricultural Research 
Service. However a significant amount of human nutrition research is also 
carried out within the Human Nutrition Information Service and the Cooperative 
State Research Service. The Department employs both intramural and extra- 
mural research to carry out its missions. The extramural research makes use of 
a number of mechanisms Including: 

Competitive grants 
Formula grants 
Contracts 

Cooperative agreements 

The objective of the human nutrition research programs is to: 

Develop the means to promote optimum human health and well-being 
through improved nutrition. 

To achieve this objective the Department has developed a number of 
approaches. These are: 

1. Define nutrient requirements for humans at all stages of the life 
cycle. 

2. Determine the nutrient content of agricultural commodities and 
processed foods as eaten and establish the bioavailability of these 
nutrients. 

3. Improve the nutritional status of humans and the well being of families 
by making available techniques to assess the effectiveness of nutrition 
programs. 

4. Collect, develop and disseminate information that will improve 
professional and public understanding of the nutritional adequacy of 
diets and food supplies. 

This research is carried out within the Human Nutrition Information 
Service and the Agricultural Research Service, The Human Nutrition Informa- 
tion Service directs its attention primarily at; 

improving professional and public understanding of the nutritional 
adequacy of diets and food supplies; 

developing new knowledge needed to improve the nutritional quality of 
diets; and 

collecting and disseminating technical and educational materials on 
food and human nutrition. 

The Agricultural Research Service maintains five major human nutrition 
research centers around the country. These research centers focus on major 
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components of the overall program. Scientists at the centers study a broad 
range of nutritional problems and In the process develop innovative methodolo- 
gies that benefit scientists in many other fields. Between them the centers have 
developed a well coordinated, multi-disciplinary approach to an area of intense 
public and scientific interest. The knowledge gained through these efforts 
continues to increase our understanding of the important role that nutrition plays 
in human health and well being. 
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USDA WESTERN HUMAN NUTRITION RESEARCH CENTER 

In 1978 Congress directed the Department of Agriculture to conduct a 
feasibility study of the Nutrition Unit of the Letterman Army Institute of 
Research at the Presidio of San Francisco as a possible site for a new Human 
Nutrition Research Center of the USDA. The study was conducted and it was 
concluded that the facility at LAIR had the necessary equipment and expertise 
required to conduct a research program focused on improving and developing new 
methods to assess the nutritional status of individuals and population groups. 

Subsequently, Congress mandated that the nutrition research program of 
DOD be transferred to the USDA, along with 19 positions, metabolic nutrition 
unit and associated facilities, laboratory space, office space, and $1.0 million in 
funding to initiate the new human nutrition research center at LAIR. 

To carry out the mandate of Congress, the new Center was given the 
mission of developing new methodologies to assess nutritional status as well as 
factors leading to malnutrition and to study human nutritional requirements. In 
order to achieve this mission, a multi-faceted research program was planned and 
developed. The plan called for research targeted to four principal areas of 
inquiry: (1) development of reliable, efficient and inexpensive methods for 
defining nutritional status; (2) identification of the factors, forces and trends 
resulting in malnutrition; (3) studies of human nutritional requirements; and W 
development of nutritional criteria and methodologies to assist in the design and 
evaluation of nutrition action programs. 

The planned program for the Western Human Nutrition Research Center 
(WHNRC) is only partially implemented. Considerable effort was expended 
during the first two years of operation to modify the existing space transferred 
to USDA by DOD into usable laboratories and a functioning metabolic unit. The 
core of expertise transferred from the DOD, although small, has served as a 
foundation for building the research program. An intial objective was to place 
the Human Nutrition Suite into operation and to recruit and train personnel 
necessary for its operation. This has been accomplished. 

A major part of the mission of the WHNRC is to develop methodology to 
assist the Food and Nutrition Service (FNS) of USDA to assess the effectiveness 
of its programs. Programs of FNS are designed to strengthen the economy and 
to safeguard the health and the nutritional well-being of the nation. Of the 
various assistance programs administered by NFS there are three major cate- 
gories which ARS nutrition research supports through methodology development. 
These are: (1) the Food Stamp Program; (2) the school feeding programs; (3) the 
Women-Infant-Children program. 


In support of these programs, two areas where WHNRC will focus its 
immediate attention include; (1) the development of improved methodology for 
collection of dietary intake data; and (2) the development of better anthropo- 
metric indicies of nutritional status. 
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In regard to methodology development for the improvement of food 
consumption Information, the collection of dietary intake data typically involves 
the use of some variant of the 24-hour dietary recall, diet history, or food 
frequency methodology. The ability to detect the effects of FNS food interven- 
tion programs on dietary intake is often obscured by extraneous sources of 
variants associated with measurement area, method of data collection, instabi- 
lity of the behavior being measured and specific characteristics of program 
participants (e.g., age and sex) which may interact with the nutritional method- 
ology employed. For these reasons, the research on collection of data for 
dietary intake will be focused to identify the major sources of variation that 
distort estimates of food intake and arriving at empirical estimates of how much 
variation is due to each of these sources. 


Once the sources of variation have been identified, a series of measures 
and protocols need to be developed which can be administered in large scale field 
studies which are cost effective, sensitive to modest program impacts, minimally 
obtrusive and will reduce extraneous sources of variation. Finally, the revised 
and approved measures will need to be field tested on a sample population 
representative of participants found in selected FNS programs. 


The development of anthropometric indicies of nutritional status to assess 
the impact of the food assistance programs of FNS also represents an area of 
study high on the priority list of WHNRC. While advances have occurred in the 
dev^opment of dietary methodologies to assess nutritional impact, less attention 
has been directed at the development of sensitive anthropometric measures and 
indicies that can be used to assess modest changes in growth, physical develop- 
ment and body composition in infants and children. Of great interest is the use 
of nutritional status indicies to predict the state of obesity in individuals, that is, 
e egree of leanness or overweight, since obesity has been shown to be a 
Significant nutritional problem in most FNS program participants. Validation of 
anthropometric measures by simpler methods, therefore, is desired. Alternatives 

‘’e administered reliably and cost 
effectively under field conditions are presently being sought by FNS. 

toward methodology development, 
foTronSS in? anthropometric methodologies and the establishment of 
appropriate norms for the analysis of body composition be developed. 

indiviH?.!lir,nHT development of methodology for nutritional status of 

immiinni • P°PtjJation groups include the development of new biochemical, 
of ^Sd Sidnn techniques that may be applied in the conduct 

Sn klnts o mLh ^ intervention programs. ^ Micro methods for 
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animal models should be modified and applied to the human to better assess 
nutritional status. 

Another classical approach used by the Center will be that of studying 
factors influencing the nutrient requirements of men and women at all stages of 
the life cycle. Objectives of these studies will be to identify and quantitate 
factors that may influence the nutrient requirements for individuals. Several 
studies have already been conducted in adult men and women volunteer subjects 
maintained under controlled dietary conditions on the Human Nutrition Suite of 
the Center. 

Finally, the Center will be involved in the development of field nutrition 
evaluation methodology. The objective of this area will be to develop nutritional 
methodology and criteria for design and evaluation of nutritional intervention 
programs and will identify socio-economic factors, forces, and trends associated 
with the development of malnutrition. Information that is presently available 
from recent nutritional surveys and field studies and controlled human nutrition 
investigations needs to be analyzed for approaches to be used in the evaluation 
of intervention programs. There is a need to apply existing data bases obtained 
from field studies to socio-economic data that will identify potential factors 
that may result in malnutrition. At the same time, it is important to validate 
results of socio-economic factors with data collected from nutritional status 
monitoring tests. 
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USDA BELTSVILLE HUMAN NUTRITION RESEARCH CENTER 
BACKGROUND : 

The history of the Beltsville Human Nutrition Research Center can be 
traced without interruption to 1894 when human nutrition investigations were 
authorized by the Congress to be conducted by the Office of Experiment Stations 
with Headquarters at Westland University, Middletown, Connecticut. In 1906 the 
Headquarters of human nutrition investigation were moved to Washington, DC, 
and in 1941 the laboratories of the Food and Nutrition Division moved to the 
Agricultural Research Center in Beltsville, Maryland. The human nutrition 
research activities continued at Beltsville in spite of numerous reorganizations 
and of changing names to the present. 

MISSION ; 

The BHNRC has as its mission the more complete definition of human 
requirements for essential nutrients through basic and applied reseat ch, and^the 
identification of foods that meet the nutritional requirements through nutrient 
composition research. 

ORGANIZATION ; 

The Beltsville Human Nutrition Research Center employs approximately 
100 persons, of those 43 are scientists. The research activities are organized in 
five laboratories addressing human nutrient requirements for the major nutrient 
groups (carbohydrates, lipids, proteins, energy, vitamins and minerals) and 
nutrient composition research. In addition, there is a modern human study 
facility that allows the simultaneous performance of two independent dietary 
studies. The annual budget of the Center is approximately $4,952,400. 
budget, except for some collaborative agreements with local universities and 
medical schools is entirely spent for intramural research. The research 
activities will be discussed by individual laboratories. 

1. Carbohydrate Nutrition Laboratory 

Operational Objectives; To determine the effect of utilizable 
carbohydrates (e.g. sucrose, fructose, starch) and non-utilizable carbohydrate 
(dietary fiber) on the levels of metabolic risk factors associated with degenera- 
tive disease and nutrient bioavailability and to investigate the mechanisms 
responsible for the differential metabolic effects of dietary carbohydrate. 

The Laboratory studies the effects of different levels of dietary sugars 
on glucose, lipid, and hormone metabolism with the aim of making quantitative 
and qualitative recommendations for a sugar intake that is compatible with a 
minimum influence on recognized risk factors for cardiovascular disease.^ For 
example, work in this Laboratory has led to the identification by simple 
biochemical measurements of "sucrose-sensitive" human subjects for whom even 
a moderate sucrose intake elevates serum lipids, serum insulin and results in 



impaired glucose tolerance. The Laboratory also studies metabolic effects of 
fructose which is increasingly consumed by the U.S. population. Another major 
concern is the investigation of the effects of different types and amounts of 
dietary fiber on mineral availability and balance, with the aim of identifying 
types and amounts of dietary fiber that are beneficial to intestinal function but 
at o not adversely affect the biological availability of essential minerals and 
trace elements. Studies are also underway in experimental animals on the 
diiterent efficiency of energy utilization as influenced by the nature of the 
major sugar component of the diet. 

One principal accomplishment of the Laboratory is the demonstration that 
most human subjects do not react adversely to moderately high intakes of 
sucrose, but that an approximate 10% of the subjects studied predictably 
iTlds"^*^^ sucrose intakes with a significant elevation of plasma 


2- Lipid Nutrition Laboratory 

. Hi determine the effects of type and amount 
^ lipoproteins, blood pressure, coagulation and 
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mechanisms whereby essential fatty acid intake may change such factors. 
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3. 


Protein-Energy Nutrition Laboratory 


operational Objectives; The determination of human energy 

mine as moduUted by dietary factors and energy expenditures, dete^r- 

t!act elemen^r and energy and proteins and minerals and 

meSuri their nutritional qualities of fermented milk and 

measure their effect on performance in experimental animals. 
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This Laboratory was recently redirected toward the above objectives. 
Energy measurements are being performed in experimental animals and, in 
preliminary studies, in human subjects. The activities will accelerate when the 
direct human calorimeter, now on order, becomes operational. An example of 
progress in the protein-mineral interaction was a study on 62 free-living families 
on the effect of various soy products as partial substitutes for meat on 
nutritional iron status. The results, when fully evaluated will establish whether 
the observed impairment of iron absorption by soy products in acute experiments 
affects nutritional status. 


4. Vitamin and Mineral Nutrition Laboratory 

Operational Objectives : To determine requirements and mode of 
action for specific vitamins, minerals and trace elements. To identify chemical 
forms and biological availability of these micronutrients in foods consumed by 
humans. To develop sophisticated analytical instrumentation and techniques for 
assessment of trace elements and vitamins in human nutrition. 

The Laboratory concentrates its efforts on the essential trace 
elements, iron, zinc, selenium and chromium and, among the vitamins, Bg,! and 
vitamins A and E. A typical accomplishment is the recent demonstration in a 
double-blind, placebo controlled study of a significant improvement of impaired 
glucose tolerance during supplementation with physiological amounts of 
chromium. The Laboratory has established outstanding analytical facilities in 
clean-room facilities and coilaborates with researchers in the United States and 
abroad. In the vitamin area the Laboratory demonstrated that breast milk of 
mothers provided substantially less than the Recommended Dietary Allowances 
for vitamin Bg to the infant, even when the mothers were supplemented with 
vitamin 65. The Laboratory continues to be involved in several international 
coordinated studies on trace elements. 

5. Nutrient Composition Laboratory 

Operational Objectives ; To provide essential data on the nutrient 
content of foods as consumed in the United States. 

These objectives are accomplished by (1) analyzing the nutrient 
content of foods with tested, dependable assay techniques and supplying the 
results of these analyses to appropriate groups and agencies, (2) designing and 
developing either new or improved methodologies for the analysis of nutrients in 
foods by conducting appropriate research in chemistry, biochemistry and biology, 
h) developing and utilizing sound sampling techniques for the U.5. food supply to 
insure that representative samples are analyzed for their nutrient content, (4) 
planning, developing and conducting appropriate research on the effect of food 
processing procedures, transportation and marketing methods, as well as home, 
institutional and restaurant food preparation procedures, on the nutrient content 
of foods. The Laboratory has recently moved into a completely remodeled 
building that meets all the requirements of modern food analysis. The 
Laboratory has a well established group on lipid analysis in foods which Is 
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USDA HUMAN NUTRITION RESEARCH CENTER ON AGING 
AT TUFTS UNIVERSITY 


The mission of the HNRC is to examine the relationship of nutrition to the 
process throughout adult life and the determination of dietary needs of 
people who are already elderly. Scientists at the HNRC are addressing three 
general questions of central importance to this mission: 1) How does nutrition 
influence the progressive loss of tissue function with aging? 2) What is the role 
of nutrition in the genesis of major chronic degenerative conditions associated 
with the aging process such as osteoporosis? 3) What are the nutrient 
requirements necessary to maintain the optimal functional well-being of older 
people? HNRC research projects are classified into major program areas 
including nutritional epidemiology, functional systems, nutrient requirements, 
nutrient metabolism, and drug-nutrient Interactions, 

!• Program in Nutritional Epidemiology and Nutrient Needs 

This program encompasses a survey of free-living elderly in the Boston 
area, a special study for detection of vitamin K deficiency, and an epidemio- 
logical study of nutrient status and eye diseases. 

A. Nutritional Status Survey ; The primary objectives are: 1) To 
describe the distributions of nutrient intakes and of their blood levels in selected 
free-living and institutionalized elderly populations of men and women over age 
60. 2) To compare nutritional status in free-living and institutionalized subjects, 
3) To determine medication and vitamin-mineral supplement usage patterns in 
elderly populations and study drug-nutrient interactions. 4) The identification of 
elderly subjects by nutritional level for further HNRC studies. 

To date, approximately 850 volunteer subjects have been assessed 
completely. This includes about 200 Chinese subjects as part of a separate 
survey at the Boston South Cove community. Preliminary results have indicated 
an appreciable prevalence (5-12%) of low blood nutrient levels for the B 
vitamins, and fat-soluble vitamins E and K, while only 3% of low values were 
found for indicators of vitamin C, vitamin A, protein, and mineral status. 

B. Specific Test for Vitamin K Deficiency ; A new procedure for 
detecting inadequate intakes of vitamin K has been developed. Current studies 
determining the nature and prevalence of subcllnical vitamin K deficiency in the 
elderly may lead to clues relating this condition to common disorders of old age. 
In the absence of vitamin K, vitamin K-dependent carboxylase activity is 
inhibited and an abnormal form of prothrombin (lacking gamma-carboxyglutamic 
acid and measurable by radioimmunoassay) circulates in human plasma. This 
abnormal form of prothrombin has no coagulant activity and impaired metal 
binding properties. 

C. Epidemiology of Eye Diseases in Elderly with Emphasis on 
Nutrient Status ; Degenerative visual dysfunction in the elderly is common 
although few etiologic factors, especially in nutrition, have been identified. This 
project is undertaking three distinct case-control epidemiologic investigations 
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exploring the potential association between nutrient status and surgically defined 
cataracts, neuro-retinal and higher visual disorders, and senile macular 
degeneration, 

2. Program in Functional Systems ; 

The objective in this program is to develop techniques for studying 
organ and tissue function during aging and to relate these changes to nutritional 
status. Thus the effect of nutrient status on animal tissue function and on 
human function are being pursued. The human measurements of tissue change 
with aging will also provide functional tests to apply to the free-living elderly 
population studies on nutritional status. 

A. Gastro-Intestinal System : 

(1) Regulation of Active Intestinal Electrolyte Transport in 
Aging ; The goal of this project is to further understanding of the effect of aging 
on active intestinal transport in the context of calcium regulation of basal 
absorption and stimulated secretion and the biochemical mediators of these 
effects. 


(2) Hepatic and Gastrointestinal Function in Aging as Related to 
Nutrition ; Several disorders occurring in the elderly appear to be related to 
chronic malabsorption of vitamins and minerals or to an altered enterohepatic 
circulation of bile acids and fat soluble metabolites. The goals of this project 
are to measure hepatic, enterohepatic, and intestinal function in an elderly 
population and compare the data with those obtained in young healthy adults. 

(3) The Effect of Gastric Atrophy in the Elderly on Folic Acid 
and Vitamin A Absorption ; Folic acid and certain fat soluble vitamins are known 
to be commonly deficient among the elderly. A high intraluminal pH in the 
proximal small intestine is known to inhibit absorption of folate and fat soluble 
vitamins. Gastric atrophy is present in 3096 of people over the age of 60 and 
results in an elevated proximal small intestinal pH. This study examines the 
effect of gastric atrophy on folate absorption and on vitamin A absorption. 

B. Skin ; 

(1) Nutritional and Age Associated Changes in Cells Derived from 
Skin ; Skin presents an obvious example of the aging process yet little is known 
of the basis for the dermatological changes observed. This project will utilize 
serum-free systems for the cultivation of human keratinocytes, melanocytes, 
endothelial cells and fibroblasts to examine age associated alterations in 
ultraviolet radiation. 

C. Vision ; 

(i) Nutrition and Cataract Formation in Humans and Animals ; 
Animal studies have provided direct evidence suggesting that malnutrition 
contributes directly to cataract formation. Weanling rats are fed diets rich in 


32 




galactose, glycine, or hydroxyproline and lens removed and analyzed for disturb- 
ances in oxalate metabolism. A clinical component of this study will consist of 
cataract patients over 60 years old and a matched control group. 

(2) Vitamin A Absorption and End Organ Utilization ; This project 
is concerned with the assessment of vitamin A nutriture and the effects of age 
and disease on vitamin A metabolism. The study involves the development of a 
rapid noninvasive visual test to functionally screen for vitamin A deficiency. 
Assessment of the effect of protein deficiency on vitamin A metabolism and 
utilization in human subjects and animals is being undertaken. 

(3) Mechanistic, Regulatory and Physiological Roles of Eye Lens 
Proteases: Aberrant proteolysis is related to the development of eye-lens senile 
cataract. The dry weight of the lens is all protein and there are many lenticular 
proteases, yet in most eye lens there is only very limited proteolysis. 
Comparison of proteases and elucidation of proteolytic regulatory phenomena in 
the aging human lens and in rapidly metabolizing tissue will shed light on the 
causes of cataract and on the regulation of protein turnover. 

C. Musculo-Skeletal System ; 

(1) Calcium-ATPase in Bovine Parathyroid Cells ; The physiology 
of the parathyroid hormone is closely related to the physiology of calcium and 
phosphate metabolism, the function of vitamin D, and the formation of bone and 
teeth. The cytosolic calcium concentration appears to be important in 
regulating parathyroid hormone release. Calcium-ATPase may function as a 
calcium extrusion pump which regulates cytosolic calcium concentration. 
Kinetics and localization within the cell of the enzymes are being characterized. 

(2) Effect of Vegetarian Diets on Osteoporosis : Estrogens and 
vitamin D play a major role in the formation and maintenance of normal bone 
structure. The clinical component of this project is designed to investigate the 
effects of an omnivore versus a vegetarian diet on serum hormone levels 
(estrogens, vitamin D3, 25-hydroxy-, 1,25-hydroxy-, and 24,25-dihydroxy- 
vitamin D, parathyroid hormone, calcitonin, calcium and phosphorus) and bone 
density of the wrist and aleveolar ridge {via photon absorptometry) and spine (via 
CT scan). 


(3) Comparison of Treatment Regimens for Osteoporosis ; The 
etiology of hepatic osteodystrophy appears to be multifactorial, involving such 
factors as malabsorption of calcium and phosphate, alterations in vitamin D 
metabolism, treatment with cholestyramine, poor nutrition, and perhaps other 
unrecognized abnormalities of bone metabolism related to prolonged cholestasis. 
The osteoporosis of primary biliary cirrhosis is an illness that resembles 
postmenopausal osteoporsis histologically although bone changes occur more 
rapidly allowing for prospective studies on measurement and treatment modali- 
ties. This study will evaluate treatment of biliary cirrhotic patients with 
calcium and vitamin D with or without the addition of sodium flouride. 
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3. ProRram in Nutrient Metabolism ? 


A. Protein and Enersy Metabolism in the Elderly ; Studies are being 

made on the protein metabolism of old versus young subjects in order to 
determine the role of dietary protein and energy intakes in the preservation of 
active body tissue. First, a comparison has been made between old and young 
adults in order to determine an adequate amount of protein to maintain nitrogen 
balance. Second, attention has focussed on the long-term loss of body protein, 
measured by Much of this loss has been attributed to muscle. Third, we 

have used amino acids labeled with stable isotopes to follow plasma protein 
metabolism in elderly human subjects. Finally, we have devised a new technique 
for measuring synthesis of plasma glycoproteins by labeling intact animals with 
1-H -galactose and measuring the specific activity of the free linear galactose 
pool of the liver by causing excretion of its equilibrium product glucuranic acid 
by administering drugs excreted in the urine as glucoromides. We hope to adapt 
this procedure to man in order to show the effect of aging on plasma 
glycoprotein in such conditions as acute phase protein induction, etc. 

B, Diet, Amino Acid Metabolism, and Exercise in Adult Humans ; 
This study is designed to investigate the effects of exercise training on 
functional capacity, skeletal muscle metabolism, and whole body protein turn- 
over in elderly and young healthy humans. The practical purpose of this study is 
to determine to what extent a controlled physical training program can improve 
functional capacity in the elderly. Another objective is to find out how training- 
induced metabolic and compositional changes in muscle are interrelated with 
whole body protein metabolism, both at rest and during exercise. 

C, Lipoproteins, Nutrition, and Aging ; The Lipid Metabolism 
Laboratory has been established at the HNRC to examine the Interrelationships 
among lipoproteins, aging, and nutrition. Its objectives are to examine the 
following areas: 1) Identification of nutritional and other factors associated with 
age related lipoprotein changes in the U.S. population (increased LDL levels). 2) 
Characterization of the lipoprotein profiles, lipoprotein metabolism, genetics 
and nutritional status of octagenarians with no clinical evidence of coronary 
artery or cerebrovascular disease (especially kindreds with decreased LDL or 
increased HDL plasma concentrations). 3) The relationship between alterations 
in nutritional intake to changes in plasma lipoproteins, and determinants of 
enchanced dietary responsiveness such as alterations in apoiipoprotein isoforms, 
apolipoprotein carbohydrate content or composition, decreased HDL, abnormal 
LDL, changes in hormonal balance, and the aging process. 

D. ^ Protein Metabolism in Arterial Smooth Muscle Cells ; The goal of 
this research is to study the origin of cells found in cardiovascular degenerative 
conditions associated with aging and nutrition. The approach utilizing smooth 
muscle cells in tissue culture will provide new insight into the mechanism by 
which nutritional conditions influence the development of vascular disease. 

B. Nutrition and Cell Programming in Relation to Aging ; One aspect 
of aging with potential for modification by nutritional status is the programming 
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of cells to function throughout life. This research direction within the Program 
in Nutrient Metabolism is aimed at studying the effects of long-term dietary 
conditions on various aspects of cell control mechanisms that are sensitive to 
age-related changes. 

4. Program in Drug-Nutrient Interactions : 

A. Role of Vitamin E and Selenium on Lipid Peroxidation with Age ; 
Lipid peroxidation, particularly of polyunsaturated fatty acids can lead to 
changes in the physical state of membrane lipids and associated functions of 
transport permeability and receptor activity, and to accumulation of ceroid and 
lipofuscin age pigments. The purpose of this study is to investigate the free 
radical hypothesis of aging and the antioxidative role of vitamin E and selenium 
in tissues of weanling and senescent rats fed deficient diets and determine the 
relative susceptibility to oxidant-induced injury and the degree to which such 
risks are age dependent and tissue specific. 

B. Effects of Steroid Hormones on Human Protein Metabolism ; 
Synthetic glucocorticords are widely used in the elderly for treating arthritis and 
other age-related conditions. The influence of dexamethasone on protein 
metabolism and the metabolic fate of leucine within the skeletal muscle wilt be 
examined via the use of stable isotopes of leucine, alanine and urea. In addition, 
earlier studies using anabolic steroids (methandrostenolone), which have been 
largely restricted to young athletes, will be refined and repeated in elderly 
subjects to determine induced changes in whole body protein muscle metabolism. 

C. Effect of Age, Body Habitus, and Nutritional Status on Drug 
Kinetics and Dynamics ; Drug disposition is substantially influenced by the 
physiochemical characteristics of the drug and the body habitus of the exposed 
individual. This project will evaluate the effect of changes in body composition 
associated with aging, such as the increased proportion of body fat to lean body 
mass, on drug disposition and clearance as well as on clinical drug effects as 
evaluated by well-validated tests of intellectual function and psychomotor 
performance. In addition, the effects of acute and chronic changes in diet on 
these parameters will also be evaluated. Selection of drugs to be tested is based 
upon clinical and pharmacokinetic factors. Additional studies focusing on 
sedative/hypnotic agents will provide objective data on sleep and insomnia in the 
elderly, their relation to body habitus and nutritional habits and the effect of 
drug use and discontinuation. 

D. Prostatic Enlargement in Relation to Vitamin A Status ; The 
purpose of this study is to examine morphological events which accompany the 
development of experimentally induced prostatic hyperplasia in young and aged 
mice and its reversal by beta-retinoic acid. Ventral prostate explants are being 
fixed for light and electron microscopy and analyzed via standard morphometric 
techniques as well as colcemic metaphase arrest and ruthenium red analysis. 
These experiments will help elucidate the cellular mechanisms involved in 
prostatic hyperplasia and how these processes are influenced by aging, hormones, 
and retinoids. 
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USDA CHILDREN’S NUTRITION RESEARCH CENTER AT 
BAYLOR COLLEGE OF MEDICINE 


INTRODUCTION ; 

The measurement of nutritional needs and the attainment of optimal 
nutritional status in the pregnant and lactating woman and in the child from 
conception to adolescence is the foremost mission of the Children's Nutrition 
Research Center (CNRC). To reach this objective, emphasis has been given to 
the development of precise methods for the investigation of normal nutrient 
needs, for the determination of the relationships between nutrition and normal 
growth and development, and for the definition of biochemical and physiological 
standards for normal growth and nutritional status. 

The CNRC has completed four years of service under a Cooperative 
Agreement between the United States Department of Agriculture and Baylor 
College of Medicine. Twenty-four scientists are employed at the CNRC, which 
is housed in a leased facility that consists presently of 16,935 square feet and is 
ideally located adjacent to the Texas Children’s Hospital. In addition, the Stable 
Isotope and Lactation Programs receive additional support from NIH. There are 
clinical research facilities for infants and children at the Texas Children's 
Hospital, the Ben Taub General Hospital, and the Jefferson Davis Hospital, all 
located in Houston. A large "Human Milk Bank" provides resources for the study 
of pregnant and lactating women and access to supplies of human milk sufficient 
for research purposes. The resources of the health care system affiliated with 
Baylor College of Medicine allow full access to a normal subject population for 
all of the research programs in the CNRC. 

1. Lactation Program ; 

The mission of this program is the study of nutritional needs during human 
lactation. Based on the premise that human milk is the standard for infant 
feeding, investigations are focused on evaluations of the functional benefits of 
human milk. Studies are conducted which describe the composition of human 
milk through all stages of lactation, assess the functional significance of specific 
human milk components, and estimate maternal nutrient needs during lactation. 

As lactation progresses, the concentrations of human milk constituents 
undergo changes, seemingly in response to changing needs of the maturing infant. 
During the past year, studies have been conducted to assess the changes in milk 
composition through twelve months of lacatation. Women were studied who 
were weaning their infants or who were continuing with unrestricted lactation 
after other foods had been added to the infant's diet. A number of nutrients and 
imrnunological components were measured, e.g., studies of secretory IgA anti- 
bodies specific to a pool of E. coil somatic antigens were of particular interest. 
Evidence was obtained to support the view that a functioning entero-mammary 
pathway continues through the first year of lactation. This pathway was found 
to persist even during weaning when the infant's intake of human milk was 
restricted. Evidence also was obtained that strongly suggests that a significant 
degree of compartmentation of immunological components and possibly of some 
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nutrients is found within the complex mixture of human milk. Immunological 
techniques have been used to detect increasing quantities of specific proteins 
after various degrees of digestion of human milk. Digestion was effected by 
centrifugation or heating with short-time, high-temperature techniques. The 
physiological development necessary for infants to utilize compartmentalized 
components fully is a question which is undergoing continuing investigation. 

The normal daily intakes of exclusively breast-fed infants one- to four- 
months-of-age also have been estimated. Partial analysis of the data indicate 
much lower Intakes than predicted based on prior estimates of the nutrient 
requirements of this age group. Women planning to breast-feed their infants 
were recruited prenatally and followed for four months. Twenty-four-hour milk 
intakes were measured and from these data and analyses of 2if-hour milk 
aliquots, the amounts of energy, protein, fat, lactose, sodium, potassium, iron, 
zinc, calcium, phosphorus, magnesium, secretory IgA, lactoferrin, lysozyme, and 
SIgA antibodies specified to a pool of E. coli somatic antigens consumed by 
infants in a 24-hour period are being estimated. Partial analyses of data from 19 
infants suggest intakes of energy (kcal/kg/day) of 109, 81, 69, and 72 at month 1, 
2, 3, and 4, respectively. Analogous Intake levels for protein (g/kg/day) are 
approximately 1.6, 1.3, 1.2, and 1.2. Relationships between growth and intake 
are being assessed. Growth in these infants remained within normal limits but 
rate of gain tended to be slower than that predicted by NCHS standards. These 
data question the appropriateness of growth curves derived from studies of 
infants fed synthetic formulas. 

Studies that assess the efficiency of nutrient utilization in infants fed 
human or artificial milks are underway. These studies focus on the adaptations 
infants must make to either high or low levels of nutrient intakes. The Lactation 
Program, in collaboration with the Stable Isotope Program, is evaluating 
methodologies for the measurement of total body protein turnover and amino 
acid utilization in infants at high or low planes of nutrition. Other approaches 
also are being evaluated to investigate the rate and pattern of oxidation of 
amino acids, fat, and glucose in children after a meal at high or low planes of 
nutrition. Studies have collected data on maternal diets and changes in maternal 
body composition during the period of lactation. Relationships between these 
variables, the amount of milk produced, and its composition are being examined. 

Numerous components with biological activity have been found in human 
milk. These constituents have been characterized as inductive, carrier, immuno- 
protective, and digestive agents that contribute functional benefits prior to their 
digestion and subsequent actions associated more commonly with nutrients. The 
full significance of these components, and of the changes which occur in their 
concentrations during lactation, is not understood; however, a consensus is 
emerging that broadens our concept of nutrients to include these complex 
organic constituents. The significance of these constituents to the nutritional 
well-being of infants is being investigated in clinical feeding trials of newborn 
premature infants. This work is being done with partial support from the 
National Institute of Child Health and Human Development. Infants are fed at 
equal protein and caloric levels either milk from their own mothers that has been 
fortified with human milk constituents or totally synthetic formulas. Growth, 
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composition of weight gain, clincial tolerance, and the maturation of gastro- 
intestinal, renal, and immunologic functions of these infants are being assessed. 
Initial results suggest differences in the bioavailabilities of fats and minerals and 
in the retention of selected minerals. 

2. Weaning Program ; 

The mission of the Weaning Program is to determine foods that should be 
introduced into the infant's diet to supplement maternal milk and to investigate 
the disorders of the gastrointestinal tract that occur as a consequence of 
inappropriate weaning. 

An epidemiological investigation of carbohydrate intolerance in small 
infants has been completed this year. One of the major findings of the study was 
that infants who developed malnutrition with acquired monosaccharide intoler- 
ance (ami) had lived in crowded environments and were born to younger mothers 
having had less favorable gestational histories than those infants who developed 
only acute gastroenteritis. Transient malabsorption of simple sugars in the small 
bowel is not uncommon among young infants with acute gastroenteritis; however, 
the presence of persistent acidic pH in the stool together with loss of glucose 
into the stool is associated with chronic feeding problems and severe malnutri- 
tion. Nevertheless, not all equally malnourished infants develop AMI. 

Studies of the utilization of dietary cereals by normal one-month-old 
infants have been carried out in conjunction with the Stable Isotope Program and 
indicate that the colon plays a major role. Utilization of dietary cereals was 
shown to be of equal magnitude to that of mono- and disaccharides and glucose 
polymers. Using the small differences in content between carbohydrates 
derived from corn as opposed to other botanical sources, the direct use could be 
demonstrated by appearance of the increased in the breath of infants 

following a single feeding of carbohydrates from corn. Analysis of fecal 
content showed that less than 5% of the complex carbohydrates could have 
escaped absorption by the small intestine and colon. This study also demon- 
strated the feasibility of exploiting differences in the natural abundances of 
in nutrients derived from the two photosynthetic food chains underlying the bulk 
of ail nutrients consumed by man. In a parallel study, results indicated that 
normal breast-fed infants digested a large proportion of the milk sugar in their 
diet in the colon. 

A method for the recovery of a graded series of polyethylene glycols, 
MW 283-590, from urine after oral administration has been developed and 
validated for quantitative recovery. This polymer series is used as a probe of 
small intestine permeability to passively absorbed, non-metaboiized molecules. 
Comparison of the size distribution of the recovered polymer series with the 
administered distribution may be expected to change as the consequence of 
intestinal disease or injury. Application of this method to patients with AMI is 
expected to provide a longitudinal measure of the progress and regression of 
intestinal disease changes in mucosal absorptive functions. 


41 



3. Stable Isotope Program ; 

The function of the Stable Isotope Program is to provide quantitative 
nutrient bioavailability, absorption (or malabsorption), transport, 
utilization, and excretion in populations studied by the Weaning and Lactation 
Tu lactating mother, the pre-term and term infant, 

e c 1 undergoing weaning, and the child whose clinical status compromises 
his or her nutritional status. The development of these quantitative measures 
involves the generation of nutrients labeled with the stable, non-radioactive 
isotopes of hydrogen, carbon, nitrogen or oxygen; the availability of instruments 
appropriate sensitivity, precision, and capacity to analyze samples 
^ subjects; and the creation and validation of analytical 

methods that will permit quantitation of the nutrient or its derivative as well as 
Its content of stable tracer, 

I w'l Labeled with Stable Isotopes ; Many nutrients with 

pecific labels of or can be obtained from commercial suppliers. During 
the past year, a variety of amino acids labeled with 13c have been acquired, 
assayed, and prepared by the pharmacy for administration. A series of 
metabolites useful in studies of colonic metabolism, including uniformly l^c- 

specifically labeled volatile fatty acids have been 
nutrients whose 13c concentration has natural 
w J collected. Thus, glucose from potato 

starch and from corn starch have distinctly different concentrations of 13c, and 
exchanging these nutrients in the formula or diet will produce corresponding 

CO 2 abundance. Such exchanges can be used to 
dernonstrate directly the absorption and utilization of these nutrients as well as 

malabsorbed, if present. Casein from cows on a 
f^^A- t I pcen obtained in sufficient quantities to prepare infant 
feeding formulas, and efforts are underway to obtain casein from "high" 13c 

supplementation of the forage with corn silage, sorghum, 
fr;srtirtn su sequent processing of the whole milk to obtain the casein 

fraction. Fermentative preparation of lysine labeled with two atoms of I^n by 
ceding the microorganism with (13NHif)2 SOif has produced several batches of 

purified for oral and intravenous 
adrninistration. This product, which as more than 97% enrichment of I^n in both 

ammo groups, will be used in studies of protein synthesis and breakdown. 

Methodoioglcal De velopments ; Competence in the recovery of 

estlh^khm^nl- from plasma and urine has been increased with the 

of methods for the recovery, purification, derivatization and 

tnuranhw lysinc, bile acids, and pyridoximer forms by gas chroma- 

no! ^P^^trometry. Kinetic studies of plasma amino acids are now 

t ammo acids, and measurement of the 

pyndoxme, pyridoxal and pyridoxamine, as well as the phospho- 
wirntfoo pyridoxic add has been carried out by inverse isotope 

dilution. In this procedure, a labeled form of the pyridoximer is added to the 

rat^^ nf unilhT purification, measurement of the isotope 

vftnm ^ uniabeled to labeled form will establish the original concentration of the 
vitamer, regardless of the losses incurred in purification. This method is 
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expected to provide newj and more reliable^ values for Bg vitamers in tissue^ 
plasma, and urine. 

C. Clinical Studies : Studies of the hydrolysis, absorption, and 
oxidation of lactose by term infants have been completed, together wtih a 
comparison with the utilization of glucose in the same infants. These studies, 
partially supported by NIH, employ i3c lactose and glucose. They 

demonstrated that lactose utilization by term infants is complete: less than 19% 
of the calories associated with lactose were excreted in the stool, as determined 
by fecal measurements. 

Studies of body composition in preterm, term, and young infants in which 
the total body water was estimated using H2^^0 have been carried out with 
partial support provided by NIH. In these studies, conducted before the 
development of breath water vapor sampling technique, the use of urine samples 
before and after the administration of labeled water was compared with the use 
of plasma samples. In all cases, the fluid samples are equilibrated with 15% CO 2 
in N 2 ^ shaker bath for 72 h, during which time the of the water exchanges 
with the oxygen of the Cp 2 * content then is determined as the proportion of 
l°OtoI2c IbQ loQ. Whenurinevalueswerecomparedwithplasmasamples 
obtained 2, 4, and 6 h after isotope administration, total body water estimates 
from isotope dilution in urine were within 1% of the plasma value within 4 h. 
Earlier urine samples tended to underestimate total body water because of 
admixture of post-dose urine with urine secreted at an earlier time but not 
voided. Extension of these studies using only urine samples of premature infants 
on formula and fortified breast milk are now underway at Texas Children’s 
Hospital. 

Many of the functional measurements derived from the administration of 
13c-labeled substrates involve the ultimate oxidation of the carbon to C02« 
Before this labeled CO 2 appears in breath, it undergoes mixing with, and dilution 
by, the body's pool of bicarbonate. In order to calculate the percent of the dose 
recovered as 1^002, it is necessary to know (or measure) the recovery of labeled 
bicarbonate from an individual in whom the test is to be conducted. An 
alternative practice is to assume a constant recovery and apply this factor to all 
subjects. A comparison of intra- vs interindividual variation in bicarbonate 
kinetics following an intravenous bolus of NaH*- 3 c 03 revealed that in resting, 
fasted adults, a substantial proportion (^0-50%) of the administered dose remains 
unexcreted even 6 h after administration. Thus, the practice of using a factor of 
80% recovery, as is commonly done, results in an overestimation of recovery and 
an underestirnation of true oxidation rate. The intraindividual variations were as 
large as the interindividual variations, which argues for the use of a population 
value. A detailed kinetic analysis of bicarbonate pools and fluxes has been 
carried out for fasted/fed,, high protein/low protein, and resting/exercised 
subjects. These data are being tabulated and analyzed and are expected to 
provide a sound data base for future studies in adults; similar data will be 
obtained for infants and children, starting with subjects in acidosis resulting 
from diarrhea. 
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USDA GRAND FORKS HUMAN NUTRITION RESEARCH CENTER 
HISTORY ; 

Impetus for establishment of the Grand Forks Human Nutrition Research 
Center came from a 1963 report that evaluated Agricultural Research Service 
research in human nutrition and outlined needs for the future. This report was 
submitted to the Senate by Senator Milton Young of North Dakota and was 
subsequently published in the Congressional Record. The report pointed out the 
need for four regional clinical research units for studies of human nutrient 
requirements and suggested that the units be located in proximity to medical 
schools. Grand Forks Human Nutrition Research Center was the first of those 
laboratories. It is located adjacent to the Campus of the University of North 
Dakota, about two blocks from the Medical School. 

ADMINISTRATIVE RELATIONSHIPS ; 

When established in 1970, the laboratory was a field station of the Human 
Nutrition Research Division of the Agricultural Research Service. With reorga- 
nization of the Agricultural Research Service in 1972, the Laboratory became 
the Human Nutrition Research Laboratory of the North Central Region. Subse- 
quently, with the establishment of Human Nutrition as a separate administrative 
entity in the Science and Education Administration of the Department of 
Agriculture, the Center was transferred from the Agricultural Research Service 
to that program. Subsequently, the Laboratory was designated a Center. Human 
Nutrition was returned to the Agricultural Research Service in 1980. The Center 
is now one of four regional Centers for nutrition research in ARS and reports 
administratively to the North Central Regional Administrative Office in Peoria, 
Illinois. 

STAFF ; 

The staff of the Center numbers approximately 125 persons; of these, 28 
are federal employees and the remainder are cooperative state employees. The 
scientific effort at the Center is equivalent to about 12 SYs. The staff is 
interdisciplinary and has expertise in medicine, biochemistry, anatomy, path- 
ology, immunology, analytical chemistry, physics, psychology, exercise physi- 
ology, dietetics, nursing and statistics. Graduate students and postdoctoral 
research fellows participate in the activities of the Center through a cooperative 
agreement with the University of North Dakota. 

FACILITIES ; 

Total space of the Center is approximately 60,000 square feet. As 
originally constructed, the Center had about 20,000 square feet. This year, 
20,000 square feet were completed to provide animal care facilities previously 
not available at the Center. Next year, an additional 20,000 square feet will be 
completed to provide a 14 bed clinical unit and supporting laboratories. At 
present, the Center has an 8 bed clinical unit. This space will be renovated into 
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laboratories and an outpatient dining area. Support equipment for clinical 
research at the Center include a whole body counter, an underwater weighing 
tank, exercise physiology equipment, a mass spectrometer, a plasma emission 
spectrophotometer and 2 atomic absorption spectrophotometers, various other 
spectrophotometers, an amino acid analyzer, a gas chromatograph, a liquid 
chromatograph, liquid scintillation and gamma scintillation counters. Labora- 
tories for studies using animal models are comparably equipped. Data acquisi- 
tion and analysis resources include a iOOO K memory computer and two smaller 
64 K computers. 

BUDGET ; 

The current budget at the location is approximately $3,121,500. About 
38% is used for administrative and facilities support, 35% supports human studies 
and 27% supports research on animals and other model systems. 

RESEARCH ; 

The research program at the Center is interdisciplinary. It is divided 
between studies that utilize animals and studies that utilize humans. Research is 
also conducted at other institutions through memoranda of understandings and 
cooperative agreements. 

A. Research on animals investigates zinc, its role in metabolism, 
immunity, brain maturation, and behavior; copper, its role in lipid metabolism, 
cardiovascular function, and brain function; nickel, its role in metabolism, 
interactions with other trace elements, and deficiency; vanadium, its role in 
metabolism, and deficiency; arsenic, its role in metabolism, and deficiency; 
boron, its role in metabolism, and deficiency; iron, its role in immunity, and 
brain function; binding ligands affecting absorption and metabolism of trace 
elements; toxic elements and their interactions with essential trace elements; 
and histopathology trace element deficiencies. 

B. Research on human volunteers emphasizes nutrient-nutrient and 
nutrient-non-nutrient interactions that affect bioavailability, metabolism, and 
requirerrients of macro and trace elements; metabolic and functional effects of 
mild deficiencies of trace elements; interactions of trace elements with vitamins 
and other nutrients that influence their metabolism; effects of exercise on 
nutrient requirements and metabolism; and the role of nutrients in neuropsycho- 
logical function. 

PUBLICATIONS ; 

Since 1971, the staff has published 144 technical reports, 82 reviews and 
syrnposium articles, 6 book chapters, 13 letters and editorials and 5 nontechnical 
and educational publications. 
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RESEARCH EXAMPLES; 


A. Zinc deficiency during the critical period for brain development 
retards growth of the brain, in part, through suppressed synthesis of DNA and 
protein. Impaired maturation is exemplified by fewer and retarded migration of 
cerebellur granular cells, and grossly abnormal dendritic arborization of purkinje, 
stellate and basket cells. Behavior of nutritionally rehabilitated offspring 
subsequent to late intrauterine or postnatal zinc deficiency is abnormal. Among 
recent findings are impairment of long and short term memory by postnatal zinc 
deprivation (birth to weaning) and increased whole brain and hippocampal 
norepinephrine in zinc deprived weanling rats. Limited observations on Rhesus 
monkeys deprived on zinc during most of the third trimester of fetal life provide 
evidence that primate infants will also suffer brain injury if deprived of zinc 
during the critical period of brain development. 

B. Nickel, arsenic and boron are essential for experimental animals. 
Nickel deprivation retards growth and results in increased death in newborn rats. 
Intestinal absorption of ferric iron is depressed. Arsenic deficiency impairs 
growth of chicks and results in increased serum uric acid in arginine fed animals. 
Boron deficiency impairs growth of chickens. Effects are most striking in 
vitamin D deprived animals. 

C. Copper deficiency in rats results in myocardial injury with 
hypertrophy, infarctions, fibrosis, endocardial tumors, arrythmias, and sudden 
death. Serum cholesterol, uric acid and hemoglobin AIC are increased. The 
findings may be relevant to human health because many conventional human 
diets contain less than 1.0 mg Cu daily. Multivarient analysis of 131 balance 
studies indicate that the human dietary requirement for copper is 1. 5-2.0 mg 
daily depending on the levels of zinc and protein present in the diet. The copper 
requirement also appears to increase when dietary fiber is increased. When a 
volunteer was fed a diet prepared from conventional foods that provided 0.7 mg 
Cu daily, for 16 weeks, the copper balance became negative, serum copper and 
erythrocyte superoxide dysmutase decreased, and serum cholesterol increased. 
Copper supplementation reversed these findings. When other volunteers were 
deprived of copper, intravenous glucose tolerance was impaired and apparent 
sensitivity to insulin decreased. Copper supplementation corrected these abnor- 
malities. Copper deprivation was not associated with a decrease in sweat 
copper. 


D. Metabolic evidence of zinc deficiency occurs irregularly in men fed 
conventional diets containing 3.0-3.5 mg zinc daily. In addition to negative zinc 
balance some men display a decrease in serum cholesterol and vitamin A, an 
increase in erythrocyte glutathione reductase stimulation index and folate, a 
decrease in sweat zinc and a maintenance of serum zinc levels, though some men 
display temporary decreases. Thus the minimal requirement for zinc in a 
conventional U.S. diet is probably about 3. 5-4.0 mg daily. Multivarient analysis 
of data from 131 balance studies suggests that the dietary zinc requirement is 
strongly influenced by the level of dietary protein and phosphate. Average zinc 
requirement when dietary protein is 100 g and phosphate 1.5 g is about 12.5 mg 
daily. When levels of dietary protein and phosphate are lower, the dietary 
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requirement for zinc is iower. The findings also suggest that amounts of dietary 
fiber sources usually eaten in the U.S. probably have little impact on zinc 
requirement. On the other hand, preliminary findings suggest that increased 
dietary intakes of MaiJlard reaction products can impair intestinal absorption and 
re ention of zmc. Thus, the level of Intake of non-absorbable zinc binding 
ligands IS probably an important factor influencing zinc homeostasis. 

E. Iron nutriture is related to neurophysiological performance of adults 
fed conventional diets. Serum ferritin relates to EEC, power and lateralization 
and also to certain indices of cognition. These relationships are evident when 
iron stores, indexed by serum ferritin, are within the normal range. Evidence of 
InSrinf obtained from cross sectional observations on volunteers 

^ ^ in the human studies unit, from longitudinal observations on 
th f ^ sectional study of college students. As 

lo thfpopuSn!"'' individuals, the findings are probably generalizable 

Consumption of 5000 Kcal diets containing about 1 g cholesterol and 

Wehlv'fifithi"?''''? f polyunsaturated fat (PUFA) or saturated fat (SFA) by 

profound effects on serum cholesterol, as predicted by the 

abcJ^t cholesterol was 

was abou? o" * P^-ovided about 55% of energy, serum cholesterol 

* Retention of iron and zinc were significantly impaired and 

WBhf When SFA Se 

nigh, retention of iron, zinc and copper were apparently normal. The effects on 

literature. The effects of PUFA on mineral 
alance were quite surprising and cause one to wonder if PUFA affects lipid 
metabolism, in part, through changes in mineral metabolsim. ^ 
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DHHS NUTRITION RESEARCH AND TRAINING: OVERVIEW 


Within DHHS, human nutrition research is supported by NIH, ADAMHA, FDA, and HRSA. 
In addition, NCHS and CDC carry out monitoring and surveillance programs that 
generate data of significance to the research effort. When necessary, CDC carries 
out research on analytical methods in nutritional biochemistry in order to 
improve the methods for the assessment of nutritional status of populations. 

Table 1 indicates that in FY 1981 the Federal government spent $218 million on 
human nutrition research, research training, research manpower development, and 
research on public information and education. Of the $218 million expended on 
nutrition research, DHHS accounted for $160 million (73 percent) with NIH 
expending $148 million (68 percent of all Federal expenditures). 

TABLE I 

FY 1981 EXPENDITURES BY FEDERAL AGENCIES IN HUMAN NUTRITION RESEARCH, | 
MANPOWER DEVELOPMENT, TRAINING, AND EDUCATION, BY AREA OF SUPPORT 

(in Thousands of Dollars) 

Research Research on 

Manpower Public Infor- 

Extramural Develop- Intramural Research mation and 


Agency 

Research 

ment 

Research 

Training 

Education 

1 Total 

t 

DOC 

953 





953 

0.4% 

DOD 

28 


1,653 



1,681 

0.8% 

DHHS: NIH 

ADAMHA 

FDA 

CDC 

HSA 

130,814 

4,861 

243 

67 

1,310 

9,893 

633 

4,974* 

3,709 

2,775 

175 

716 

[148,501 
[ 5,494 

[ 5,392 
[ 716 
[ 67 

68%] 

2.5%] 

2.5%] 

0.3%] 

<.1%] 

DHHS Total 

135,985 

1,310 

15,500 

3,709 

3,666 

160,170 

" 73 ’% 

FTC 






0 

0% 

IDCA-AID 

2,783 




926 

3,709 

2% 

NASA 

212 


162 



374 

0.2% 

NSF 

1,298 





1,298 

0.6% 

USOA 

11,101 


27,627 


8,400 

47,128 

22% 

VA 



2,500 


77 

2,577 

1% 

TOTAL 

152,360 

70% 

1,310 

0.6% 

47,442 

22% 

3,709 

2% 

13,069 

6% 

217,690 

100% 


* Represents 115 person-years of effort 



The nutrition activities of DHHS include research, training, educa- 
tion, regulation, nutritional status monitoring of the population, 
and food programs and their evaluation. The Department supports 
research and research training in nutrition that are essential for 
maintaining all of its nutrition activities. Such research includes: 

Biomedical and behavioral research that is designed to improve the 
quality of life for all Americans through optimal nutrition. 
Biomedical and behavioral nutrition research will develop knowledge 
needed to promote and maintain health, as well as to prevent and 
treat disease. 

Research on the determinants for assessing and monitoring the 
nutritional status of individuals and populations . Such research 
will enhance our ability to monitor the nutritional status of the 
population and to provide timely and appropriate intervention, as 
needed. 


Research in food sciences to examine the nutrient composition of 
foods and improve our understanding of the safety, quality, and 
nutritional value of foods, diets, and the national food supply. 

Researc h in nutrition education to enhance the nutrient composi- 
tion of physicians, allied health personnel, nutrition educators, 
and the publ ic. 


Current DHHS nutrition research and research training concentrates on 
11 critical areas: ^ nutritional requirements throughout the life 
cycle; role of nutrition in the etiology of disease; prevention of 
disease; treatment of disease; food science; nutritional status of 
populations; technology transfer; international nutrition research; 
research training; nutrition education; and coordination. 


In order to foster a comprehensi ve and effective program of nutrition 
research and training within DHHS, the Departmental Research Initia- 
tive in Nutrition (DRIN) was established in 1979. The principal 
thrust IS to reinforce a coherent research program and to extend the 
growing trans-Institute cooperation in nutrition research to other 
DHHS agencies. NIH was designated as the lead sponsoring agency to 
Nutrition Research Initiative, and the NCC Chairman was 

implement the DRIN, a committee with 
m^bers from the SIX cosponsoring agencies (NIH, ADAMHA, FDA, HRSA, 
CDC, and NCHS) has been given the task of developing a cohesive 

this Nutrition 

Research Initiative. The committee has the following responsibil i- 

V 1 ^ O I 


to review and comment on the 
research efforts, in order to 
ment's nutrition program; 


plans, execution, and results of 
refine and strengthen the Depart- 


the Clinical Nutrition Research 
Units (CNRU s), nutrition research training and manpower develop- 
ment programs, and other nutrition research programs, and repre- 
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sent DHHS in interdepartmental activities relevant to nutrition 
research and training; 

0 provide information and advice on the DHHS nutrition research 
programs to the directors of the agencies involved, to the Office 
of the Assistant Secretary for Health, and to the Office of the 
Secretary; 

0 continuously evaluate research data and provide advice for the 
development of nutrition education materials for the public; and 

0 plan and arrange for conferences, workshops, consensus develop- 
ment exercises, and reports as appropriate. 

The Secretary, DHHS, inaugurated the nutrition research initiative 
with his keynote address at the "Conference on the Assessment of 
Nutritional Status," held at the NIH on September 16-18, 1981. The 
conference was cosponsored by the NIH-NCC, CDC and FDA. The objec- 
tive of the conference was to highlight the current state of the art 
in the assessment of nutritional status. Emphasis was on the cur- 
rently available methods and their technology, its adequacy and 
shortcomings; and most importantly, on the identification of re- 
search needs to develop adequate methods for nutritional assessment. 
Attention was given to the evaluation of the nutritional status of 
individuals with emphasis on the low birth weight infants, the elder- 
ly, and hospitalized patients, including surgical patients. 

The second step in the implementation of the Initiative was the 
"Workshop on Body Weight, Health and Longevity," cosponsored by the 
NIH-NCC and the CDC, held at the NIH on January 25-26, 1982. The 
conference participants concluded that overweight people tend to die 
sooner than average weight persons; this is particularly true for 
those who are overweight at younger ages. This effect of overweight 
on mortality is delayed, so that it is not seen in short-term stud- 
ies. The recent analyses of the Framingham Heart Study data empha- 
size that obesity is a significant predictor for cardiovascular 
disease with smoking having an effect separate fran that of over- 
weight. Later in the program, Dr. Hubert will present a paper with 
some fascinating new data from the Framingham study. 

In addition to the conferences, work sponsored under DR IN includes 
the joint PA, "NIH New Investigator Research Award (NIRA) in Nutri- 
tion--ADAMHA Special Notification for Research on Nutrition and 
Behavior." This PA had the support of NIH (NCI, NIADDK, NICHD, and 
NIDR) and a sister agency, ADAMHA. The National Institute of Alcohol 
Abuse and Alcoholism and the National Institute of Mental Health of 
ADAMHA joined NIH in encouraging new investigators to develop their 
research interests and capabilities in various aspects of nutrition 
and behavior. Much of the nutrition research supported by ADAMHA 
covers the areas of anorexia, bulimia, obesity, the effects of nutri- 
ents on behavior, and the effects of behavior on dietary intake and 
nutritional status. A more comprehensive presentation of ADAMHA' s 
nutrition research program is planned for the JSHNR's second annual 
conference of Federally-Supported Human Nutrition Research Units. 
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NIH is the major agency in Federal government that supports research 
and training in nutrition as it relates to health maintenance, human 
development throughout the life cycle, disease prevention and disease 
treatment. My presentations on the NIH Extramural Program (following 
this presentation) and on the IMIH Intramural Programs (later this 
afternoon) will give an in-depth look at nutrition research at NIH. 

ADAMHA is comprised of three Institutes: the National Institute of 
Mental Health (NIMH), the National Institute on Drug Abuse (NIDA), 
and the National Institute on Alcohol Abuse and Alcoholism (NIAAA). 
Their nutrition research programs focus on the biological, behavior- 
al, and/or psychological factors involved in food and nutrition- 
related behaviors. 

FOA's Bureau of Foods nutrition research program is directed toward 
research studies that will enable the Bureau of Foods to safeguard 
the nutritional quality of the nation's food supply, foster the 
application of modern nutrition principles to the dietary management 
of disease and injury, protect the public from fraudulent and/or 
harmful food products, and improve consumer understanding of food 
values and their importance to nutritional health. Such research is 
carried out to support FDA's mission to establish food fortification 
policies and regulations to ensure food safety, undertake initiatives 
to improve food quality, develop policies and regulations governing 
foods used for dietary management of patients with serious diseases 
and injuries, and support public and professional information and 
education efforts. 

HRSA is the agency with leadership responsibility for general health 
service and resource issues relating to access, equity, quality, and 
cost of care. Although not a primary focus, nutrition research and 
special studies whose results have potential for transfer to health 
care delivery programs for populations served by HRSA programs are 
supported. 
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National Institutes of Health 
Extramural Program in Nutrition Research 


By 

Artemis P. Simopoulos, M.D. 
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NATIONAL INSTITUTES OF HEALTH 
EXTRAMURAL PROGRAM IN NUTRITION RESEARCH 

The NIH nutrition research program constitutes the majority of the 
DHHS research, with 90 percent of its program for the support of 
extramural nutrition research carried out at various universities; in 
graduate science departments, principally departments of nutrition; 
and in medical, dental, and other health professional schools, espe- 
cially schools of public health. The program is supported by all 11 
Institutes and one Division, namely: National Cancer Institute 

(NCI); National Heart, Lung, and Blood Institute (NHLBI); National 
Institute of Dental Research (NIDR); National Institute of Arthritis, 
Diabetes, and Digestive and Kidney Diseases (NIADDK); National In- 
stitute of Neurological and Communicative Disorders and Stroke 
(NINCDS); National Institute of Allergy and Infectious Diseases 
(NIAID); National Institute of General Medical Sciences (NIGMS); 
National Institute of Child Health and Human Development (NICHD); 
National Eye Institute (NEI); National Institute of Environmental 
Health Sciences (NIEHS); National Institute on Aging (NIA); and the 
Division of Research Resources (DRR). 

The Institutes with mandates in categorical diseases support nutri- 
tion research programs in their areas of responsibility in both the 
prevention and treatment of disease; namely, NCI on diet and cancer; 
NHLBI on diet and heart, lung and blood disorders; NIDR on nutrition 
and dental caries; and NEI on nutrition and various eye disorders. 
NIADDK, NICHD, and NIA support nutrition research particularly relat- 
ed to nutrient requirements relevant to the different stages of the 
life cycle and specific metabolic and genetic diseases, including a 
special program on TPN. Through studies in biochemistry, physiolo- 
gy, and cell biology, NIH supported research aims at elucidating 
fundamental mechanisms and at synthesizing the results into practical 
information on nutrition and diet that will assist the individual to 
develop normally, and to live a long and healthy life as is possible. 

The Division of Research Resources (DRR) supports 75 General Clinical 
Research Centers in the United States. The research beds, laborato- 
ries, professional nursing, and dietary personnel that comprise each 
center are essential to clinical investigation in nutrition. These 
centers conduct clinical nutrition studies on atherosclerosis, can- 
cer, diabetes, environmental health factors, hyperl i pidemias , obesi- 
ty, parenteral nutrition, and vitamins. In all, the dietary support 
personnel working in these centers number 236 full time equivalent, 
while 800 interns are trained there annually. Several of the 43 
currently funded, clinical associate physicians are directly involved 
in clinical nutrition research. The team approach in clinical in- 
vestigation at the centers allows the basic scientist, clinician, 
dietitian, and nurse to interact in developing systematic methods for 
nutrition research. 

All of the NIH Institutes, except NIGMS and NINCDS, support intramu- 
ral nutrition research. A presentation of the highlights of the NIH 
Intramural Research Program follows today's presentations of the 
nutrition research highlights of the NIH-supported Clinical Nutri- 
tion Research Units (CNRU's). 
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Nutrition is an important, crosscutting program area within the NIH. 
For this reason, the nutrition program is coordinated through the 
NIH Nutrition Coordinating Committee (NCC) that operates out of the 
Office of the Director and is advisory to the Director. The mandate 
of the Nutrition Coordinating Committee is to review, stimulate, and 
encourage the necessary support of nutrition research and training in 
order to better define the role of nutrition in the promotion of 
health, and the prevention and treatment of disease. A detailed 
description of the overall NIH nutrition program is published each 
year by the Nutrition Coordinating Committee as the Annual Report of 
the NIH Program in Biomedical and Behavioral Nutrition Research and 
Training . 

For FY 1981, the total NIH actual obligation in biomedical and behav- 
ioral nutrition research and training was $148,501,000. Table I 
presents the FY 1981 expenditures by category of support. Overall, 
NIH supports more than 1,600 research grants, program projects, con- 
tracts, and centers in nutrition. 

The NIH nutrition program is presented in terms of 15 Special Inter- 
est Areas because of the scientific and political interest that has 
surrounded these particular aspects of nutrition research in the 
most recent past. These areas, presented in decreasing order of 
expenditures, are: Nutrition and Prevention of Disease, Nutritional 
Status, Behavioral Studies in Nutrition, Child and Infant Nutrition, 
Research on Vitamins, Epidemiological Research in Nutrition, Nutri- 
tion and Obesity, Nutrition and Genetics, Total Parenteral and En- 
teral Nutrition, Nutrition and Aging, Maternal Nutrition, Interna- 
tional Research in Nutrition, Nutrition Education for Professionals, 
Nutrition Education for the Public, and Nutrition Education Re- 
search. 

The NIH supports training in biomedical and behavioral nutrition 
research for both the extramural and intramural programs. Within the 
extramural program, two basic mechanisms are used for nutrition 
training support: training grants and fellowships. Table II sutmia- 
rizes the expenditures and number of persons who received training in 
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TABLE I 


National Institutes of Health 

BIOMEDICAL AND BEHAVIORAL NUTRITION RESEARCH AND TRAINING FY 1981 

BY CATEGORY OF SUPPORT ’ 

(Actual Obligations, in thousands of dollars) 


Item 

Extramural 

Number 

Cost 

Total 

Number Cost 

Research grants: Regular 

Clinical trials . . 
Total 

1,189 

113 

• « * « 

$ 70,245 
3,206 

4 4 4 * 

1,302 

$ 73,451 

Program projects: Regular 

Clinical trials . , 
Total 

74 

5 

• f • • 

15,190 

769 

4 4 9a 

79 

15,959 

Contracts: Regular 

Clinical trials . . 
Total 

113 

58 

• 4 • • 

7,870 

8,555 

• 4 4 4 

171 

16,425 

Centers: Regular 

Clinical trials . . 

Tot al •••••• 

92 

1 

• • * • 

12,034 

33 

• 4 4 4 

93 

12,067 

General research support 

* • • 

4 4 4 9 

260 

13,136 

Reimbursement agreements 

• • • 4 

4 4 4 4 

16 

1,319 

Training: Training grants . . 

Fellowships .... 
Total 

268* 

36 

• • • » 

3,159 

549 

• 4 4 4 

304* 

3,708 

Research Career Development Awards . 

t * • • 

4 4 4 4 

34 

982 

New, Academic and Teacher Investigator Awards 

• 4 4 4 

64 

1,560 

Subtotal - Extramural 

• « * • 

4 4 4 4 

$ 138,608 

Intramural 





Projects 

« f • » 

4 4 4 4 

95 

9,193 

Training 

# • • 4 

4 4 4 4 

25* 

700 

Subtotal - Intramural 

#•44 

4 4 4 4 

$ 

9,893 

TOTAL NUTRITION RESEARCH AND TRAINING 

- NIH . 

4 4 4 4 

$ 148,501 


Number of persons 
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TABLE II 



NIH TRAINING IN NUTRITION, FY 1981 







Total No. 



M.D. 

Ph.D. 

Other 


of Persons 

FY 1981 

Institute 

Degree 

Degree 

Degree* 

Pre-Doc 

Trained 

Obi igations 







(Dollars in 

EXTRAMURAL: 






thousands) 

Institute Traininq 

Grants 






NCI 

1 

4 

1 


6 

$ 270 

NHLBI 

3 

38 

1 

8 

50 

1,165 

NIDR 


6 

2 

2 

10 

186 

NIADDK 

13 

8 


32 

53 

793 

NIAID 

1 

3 



4 

10 

NIGMS 

27 

1 


64 

92 

473 

NICHD 

6 

4 

3 

6 

19 

247 

NIA 



2 

32 

34 

16 

Subtotal 

5T 

W 

9 

144 

268 

$3,159 

Individual Fellowshios: 






NCI 


1 



1 

19 

NHLBI 

2 

1 



3 

42 

NIDR 



2 


2 

54 

NIADDK 

2 

14 

1 


17 

251 

NICHD 

3 

1 



4 

84 

NEI 


5 



5 

68 

NIA 


4 



4 

32 

Subtotal 

7 

26 

3 


36 

$ 549 

EXTRAMURAL SUBTOTAL 

58 

90 

12 

144 

304 

$3,708 

INTRAMURAL: 







NHLBI 

6 




6 

$ 114 

mImuuk 


5 



8 

86 

NICHD 


J. 

_L 

, 

11 

500 

INTRAMURAL SUBTOTAL 

18 

7 

1 

0 

25 

$ 700 

NIH TRAINING TOTAL 

76 

97 

13 

144 

329 

$4,408 

^ utner uegree includes M. 

D./Ph.D, 

Ph.D./D.O 


S, D.V.M.. 

D.Sc., etc. 
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The NCC is the focus for the review and coordination of nutrition 
research and training priorities, and for the development of the NIH 
nutrition program. This focus minimizes dupl ication of effort Long 
the Institutes and identifies areas where research, research train- 

manpower development in nutrition need to be ad- 

program announcements 
requests for applications (RFA s) developed by the Commit- 
tee and sponsored by more than one Institute. Contiiittee representl 
tives are also encouraged to have their individual Institutes d^el- 
op program announcements, requests for applications and reoup^tc 
for proposals (RFP-s). From FY 1977 through FY 1981 68 

published either individually or jointly 
by the Institutes. These announcements cover a wide variety of re- 
search and training interests ranging from the assessment of nutri- 
tional status, infant nutrition, human milk banking studies, over- 
nutrition and obesity, mechanisms in food allergy, sodium and its 
prevention and management of hypertension, to a New 
Investigator Research Award in nutrition developed jointly with the 
Alcohol, Drug Abuse and Mental Health Administration (ADAMHAl in the 
area of nutrition and behavior and Special Emphasis cTeer Jwardi 
that contain important nutrition components in obstetrical, peri- 
aspects cardiovascular, metabolic, and endocrinol ogic 


A very significant contribution to the NIH's nutrition program was 
made in January 1979, when NCI, NIADDK, and NIA jointly published the 

Nutrition inarch Units 
(CNRU s), which led to the funding of four CNRU's in FY 1979 and 

concept was developed by 
the NCC and fonned the basis for the establishment of a new National 
Program in Clinical Nutrition Research. Although the CNRU program 
comprises a _ small portion of the total NIH nutrition progr™, its 
uniqueness in terms of financial support through the core grant 
mechanism and overall contributions to the NIH program makes it a 
most significant program. 


The core grant for shared facilities promotes multidisciplinary 
interactions and tends to ensure that a given CNRU has multiple 
sponsors, both federal and non-Federal , thereby reducing the likeli- 
nood that it will become unduly dependent on any one source for its 
continuing operation. Funding for educational programs of nutrition- 

(patient care) are generally sought from sources 
other than NIH. The specific objectives of the CNRU are: 


1. To create or strengthen foci in biomedical research institutions 
tor multidisciplinary research in clinical nutrition in order to 
develop new knowledge about specific nutrients in health, human 
development, and the prevention and treatment of disease. 

2. To strengthen training environments in order to improve the 
education of medical students, house staff, practicing 
physicians, and paramedical personnel in clinical nutrition. 

3. To enhance patient care and promote good health by focusing 
attention towards clinical nutrition and generating nutritional 
information for the public. 
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A CNRU, at a minimum, must comprise the following seven components: 

1. Research with human subjects and populations, 

2. laboratory investigations, 

3. research training, 

4. shared facil ities and research services, 

5. education programs for medical students, house staff, practicing 

physicians, and paramedical personnel, 

6. nutritional support services, and 

7. public information activities. 

In our attempts to identify program strengths and gaps, research 
needs, and recommendations for further coordination and planning in 
nutrition during the conference's final discussion session, particu- 
lar attention should be paid to the CNRU concept, the research under 
way at the various CNRU's, and how this research relates to the 
nutrition research interests of the other agencies and departments 
represented at this conference. The seven CNRU Directors will pre- 
sent the nutrition research highlights of their particular CNRU 
immediately following this presentation. 

In summary, although the Clinical Nutrition Research Unit Program is 
a small component of the overall NIH nutrition program (1.6 per- 
cent), the following presentations of the research highlights of the 
CNRU’s will show their significant contributions to the NIH Program 
in Biomedical and Behavioral Nutrition Research and Training. 
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University of Alabama CNRU 

By 

Charles E, Butterworth, Jr. M.D. 


67 




Clinical Nutrition Research Unit 
University of Alabama in Birmingham 


SYNOPSIS 

General Description (Overview); This unit consists of- (i) = 
central coordinating administrative staff; (2) a Clinlr«i 
Nutrition Support Service for inpatients and outpatients- 
Research Laboratories and (4) Diagnostic Laboratories li- ” 
functions as an integral component of the Deoartmeni- Af m., 4 . 
sciences There are 19 full-time faculty SerHn ?J/^"^^tion 
Department (four MD, one MD-PhD, one MD-Dr PH, seven Phn 
MS-RD, one MA). Six of these reoeive partial sall?v 
the CNRO grant. In addition, a biostatistioia?, rLinloa^ 
psychologist, and a pharmacist receive partial 2., a. 

from the grant and have joint appointments in Nutrition ScieLes. 

^ Jhe overall goals of the CNRU are improved patient 
and disease prevention; related goals iH ^ ' ude improved nutri - 
tion education and information exchange. 

the foJwngf ^''^''tities of this CNRU iaclude 

* hospital malnutritio n and its prevent ien 

hSh^r^Qk^'^^t® identification ^of ' 

high-risk patients, development of clinical and iflKena 

techniques: and hltimateJy thf deveSp: 
mentof guidelines and staff for delivery of first-rate 
nutritional care). ^ i-irsr rate 

Role of nutrition in the etiology and prevent inn nt 
||^,^especially the concept of iLallzlr:??™?;; 

* K problems, including obesity , anorexia 

n uE F iti Anr^^ ^y^^romes , home par enteral ' 

* Multiphasic screening for vitamin status assessment 
Folic acid biochemistry and metabolism. 

R ESEARCH AREAS; O NGO ING RESEARCH, RESULTS ^ HIGHLIGHTS 
*■ Seriously 111 Patien ts (Hospitalised 

Tube®feediSa"fo'^^"?“°'' Tube-feeding Formulas 

lnfLlnn^nn®=.5 cultured at the end of the 

nntrii-i*!^ patient receiving this form of 

periods separate 24-hour 

perioas in a large teaching hospital. 

* one^o? contaminated with 

f® Goliform organisms (E. coli, 

Enterobacter ap. ^ Citrobact^r^TTlaibsiella 
Pn^umonj^). One contained over 20,000,000 

4 contained >100,00, 5 >1,000, and 6 >50 

lil> fi; all 6 exceeded the allowable 

mit for pasteurized milk, according to 
conventional health department standards. 
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* Patients receiving formulas with >100,000 

cfu 's/ml had a significantly greater incidence of 
diarrhea (p <0.02) than those receiving 
non-contaminated formulas. 

* Locally-prepared and "manipulated" commercial 
formulas had significantly more contamination than 
unmanipulated commercial products which were gene- 
rally <10 cfu's/ml at the end of the infusion. 

* Although pneumonia due to aspiration of formula 
occurs not infrequently, the relative risk of 
aspirating contaminated formula has never been 
assessed. 

* It is concluded that improved techniques for 
administration can significantly reduce the 
morbidity and mortality associated with the use of 
tube feedings . 

2. Collaborative research with Dr. Pruitt of the Biochemis- 
try Department and Dr. George Laven of this Department 
has concerned the reported effectiveness of extra 
substrate for the peroxidase system of cow's milk in 
prolonging shelf life. It has been found that human 
milk contains primarily myeloperoxidase, whereas bovine 
milk contains lactoperoxidase. In vitro addition of 
sodium thiocyanate in amounts comparable to those of 
saliva, along with a source of H_0„ such as sodium 
percarbonate markedly inhibit ths growth of 
gram-negative organisms in human milk. A commercially 
available solid-phase enzyme system is also being 
investigated. 

Potentially important applications include use in 
infant-feeding formulas in developing countries, and in 
enteral feeding formulas for hospitalized patients. 

3. It has been observed, in collaboration with Dr. V. 
Herbert and members of the Department of Medicine that 
47 of 184 (25.5%) patients with Rheumatoid Arthritis 
had diminished levels of serum vitamin B12 (<175 
pg/ml). This was significantly greater than in the 
general hospital population <15.9% of 977) and in a 
healthy control group (7% of 128). It is postulated 
that the radioassay using pure IP may not be detecting 
certain biologically active analogues in this 
population. (See Arth. & Rheum. Vol. 25, Supp 4, page 
S-116, April *82) 
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4. 


A prospective study of the frequency of metabolic com- 

plications of central venous alimentatiorhii^n cl- 

pleted (J.P & E Nutr 6:421-425, 1982), One Lndred 

consecutive medical and surgick patents Serrstudied 

over a 7-month period. At least one severrbioShem^cfl 

ifttl o^^h percentile rank) was oSserJeS 

in onlv 4%^of Ihl complications occurred 

in only 4% of the 220 catheter insertions. We conclude 

that greater attention should be directed at the preven- 
tion of these complications through better professional 
management of nutritional therapy. ^ oressional 

Nutrition and Cancer 

*5® Wassertheil-smoller, et al. 

• _ 114 1 714, 1981) that vitamin C 

intake was significantly lower in a group of patients 
with cervical dysplasia than in a matched groSpofcon- 

content and ascorbate 

content of 127 food items. The folate data~were from 
assays performed in this laboratory under a USDA 
contract. Vitamin c content of the same food items was 
derived from Agricultural Handbook #456. A highly 
significant correlation was found between the content 
of the two nutrients (r 0.34, p <0.001). 

4 -^ u diets low in ascorbate are likely 

o be deficient in folate as well. Thus the work of 
Wassertheil-Smoller et al. tends to corroborate work 
published earlier from this laboratory. 

2. A study has been completed (in collaboration with Dr. 

John Carpenter of the UAB Comprehensive Cancer Center) 
concerning the activity of folic acid conjugase in 
plasma of patients with breast cancer. It was observed 
that plasma from 12 normal female subjects had a 
specific activity (mean + SEM) of 0.93 + 0.05 p 
mol/mg prot/min at pH 7.4. The comparable result in 12 
women with clinically evident metastatic breast cancer 
was 1.79+0.16 (p >0.001) while 13 subjects with 
proven axillary node involvement had a value of 1 22 + 

0.12 (p <0.005). - 

Preliminary studies on specimens from 6 human 
breast cancers have demonstrated significantly greater 
conjugase activity than in normal adjacent breast 
tissue. It is postulated that Increased conjugase 
activity causes increased folate turnover and localized 
folate depletion. 
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3. 


Data collection has recently been completed on 100 
patients admitted to the hospital for surgical 
management of gynecological cancer (e.g. invasive 
carcinoma of cervix, uterus, ovary). Results of 
anthropometry, 3-day diet history, and blood levels of 
8 vitamins are currently undergoing computerized 
statistical analysis. 

C. Feeding Problems? Clinical Nutrition Support Service 

1. During the past year the team provided formal 
consultations for 283 patients. In the ambulatory 
setting there were 515 patient visits, including 7 
patients on home TPN. 

2. All patients currently referred to the ambulatory 
clinic for a feeding problem (e.g. anorexia nervosa, 
bulimia, obesity) are seen by a team including 
physicians, a nurse, dietitians, and a clinical 
psychologist. One patient with bulimia was admitted 
for study on the Clinical Research Unit. Serial 
measurements of plasma tryptophan during periods of low 
or high-protein intake, or fasting did not correlate 
with perceived craving for food. 

3. Dr. Weinsier recently spent two weeks in New York in 
collaboration with Dr. van Itallie of the St. Luke's - 
Roosevelt Hospital Obesity Center, extracting data from 
records of 399 consecutively studied obese patients. 

The data are being analyzed statistically in 
Birmingham. A number of interesting observations are 
beginning to emerge. Among these is the observation 
that obesity, per se , does not appear to contribute 
to the development of hypertension unless there is a 
genetic predisposition to hypertension. 

D. Diagnostic Laboratory 

1. During the past year a total of 9,23 9 vitamin assay 
determinations were performed on blood specimens from 
patients in University Hospital, the ambulatory center 
and others. Of this number 1,670 were separate, single 
assays while 841 were "screens". The latter consists 
of the following 9 deterndnations carried out on a 
single 8.0 ml Vacutainer ^ of blood containing EDTA; 
plasma folate, Bl2, ascorbate, carotene, vitamin A; and 
in red cells the concentration of folate, and activity 
coefficients for thiamin, riboflavin and pyridoxine. 

2. A method involving HPLC has been developed for assay of 
retinol, alpha tocopherol, and vitamins D-2 and D-3. 

The technique is available for use with both clinical 
samples and foods (including milk). 
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E. Nutritional Biochemistry Research Laborator 


les 


1 . 


3. 


^ series of analytical papers has been nnh- 
Krumdieck (Analytical Biochemistrv^ 
120:323 (March) 1982). Details ale presaged ^ 
describing the use of reversed-phase HPLC to separate 
and quantitate picomole quantities of various ^ ® 

one-carbon pools according to polyglutamyl chain 
length. The method is based on differential rates of 
cleavage at the C9-N10 bond to produce 

p-aminobenzoylpolyglutamates . 

It has been found that rat liver folate consists 
predominantly of formyl derivatives ( 44.3 + 7 . 7 %) 
with methyl derivatives comprising 36.7 + ^. 7 %. in 
agreement with other investigators it wa¥ found that 

most intracellular folate is in the form of penta- and 
hexa- glutamates. ana 

Nuclear Magnetic Resonance (NMR) spectra obtained in 
collaboration with Dr. Abu Khaled have demonstrated 
molecular alterations in vitamin B12 following exposure 
to low concentrations (10%) of butyl nitrite. This 
observation is believed to be of potentially great 
Significance in connection with damage to epithelial 
surfaces (e.g. respiratory and digestive) by this and 
other oxidizing agents, including those of tobacco 
smoke. Profound localized alterations in vitamin B12 
function, although transient, could be carcinogenic by 
damaging DNA. Similar damage to lymphocytes and immune 
mechanisms, (for example as seen in the current 
epidemic of "AIDS”), is also possible. 

Drs . Krumdieck, Tamura, and Eto have completed a 
chapter entitled "Synthesis and Analysis of 
Pteroylpolyglutamates" for the 1983 edition of 
"Vitamins and Hormones". This involved an extensive 
literature review and inclusion of more than 190 
references . 


Studies are in progress regarding the role of zinc in 
the synthesis of pteroyl-polyglutamates; the role of 
folate coenzymes in methionine biosynthesis; the role 
of ethanol in hepatic carcinogenesis in rats; and the 
use of low methionine diets to control schizophrenic 
behavior in humans. 
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Medical College of Georgia CNRU 


By 

Elaine B. Feldman, M.D. 
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Clinical Nutrition Research Unit 
The Medical College of Georgia 
Elaine B. Feldman, M.D., Principal Investigator 


Overview of Ongoing Activities 

The broad thrust of the CNRU at the Medical College of Georgia is to 
provide the research arm of the Georgia Institute of Human Nutrition 
(GIHN). The purpose of the 6IHN is to enhance and coordinate nutrition 
research with a primary thrust in the role of nutrition in the etiology 
of important diseases, in this region predominantly cardiovascular 
disease. We are focusing on research in the risk factors of dietary 
and genetic hyperlipidemias, trace minerals, and obesity with a view 
to prevention and treatment. A secondary thrust of our clinical 
component is to defineeffects of specific diseases and associated 
stress to alter nutritional requirements of hospitalized patients, 
especially of fuel, protein and trace minerals and improve their 
nutritional therapy. 

Georgia is in the "strokebelt" of the U.S. with a high incidence of 
hypertension, and cerebral and coronary artery disease. We are 
particularly interested in the relationship of dietary lipids (fats 
sterols) and trace minerals (selenium) in the etiology of these ’ 
disorders. Our pilot projects emphasize clinical investigation using 
the facilities of the core laboratories. These projects are selected 
by open competition with review by the Executive Committee. This 
year we added a statistician to review the protocols submitted 
regarding data analysis and appropriate sample size. The core 
laboratory is CAP accredited. Measurements are provided of lipids 
lipoproteins, apoproteins, nitrogen, proteins, amino acids, 

B vitamins by enzyme dependent activity, vitamins A and E, selenium 
and glutathione peroxidase. This year we are developing indirect 
calorimetry, zinc and copper analyses and quantitative assays of 
specific apoproteins and LCAT. The core laboratory was directed by 
a nutritional biochemist who recently moved; a replacement is being 
recruited actively. In the meantime an assistant research scientist, 
Carroll, with three years postdoctoral training in the 
SCOR program at Bowman-Gray, was recruited for the lipid laboratory 
and is carrying out independent research and expanding the methodologic 
capability of that laboratory. His research relates diet and genetics 
to hyperlipoproteinemia in patients and in Rhesus -monkeys fed 
atherogenic diets. 

Research 


‘ ‘ I eros ^ i s. Plasma cholesterol, HDL cholesterol and trigly- 
ceride levels have been determined in MCG medical students since 1972. 
students are initially screened as freshmen and repeat determinations 
are made during their senior year. Approximately 34% (n=60) of the 


77 



senior class of 1982 participated voluntarily. Mean values in the 
survey were: total cholesterol 183 fng/dl; HDL cholesterol 46 mg/dl; 
and triglycerides 90 mg/dl. Only 1 % of the group showed elevated 
levels (cholesterol >230 mg/dl and/or triglycerides >150 mg/dl). 

The purpose of the screen is to detect hyperlipidemia at an early 
age, offer treatment to students with elevated lipid levels, and 
use the data as part of a continuing study on changes in circulating 
lipids over time in a young population. Another important impact 
of this study is to teach young future physicians about lipids and 
their significance as risk factors in cardiovascular disease. 

A multicenter collaborative study of an experimental lipid lowering 
drug, fenofibrate, is underway. Twelve patients with types 2A and 2B 
hyperlipoproteinemia are enrolled in a siX"iiionth, double"blind study 
of fenofibrate vs. placebo followed by an open-label, six-month 
treatment period to evaluate long-term efficacy, safety and tolerance. 
The study includes diet counseling and monitoring and measurement of 
lipids, lipoproteins, hemogram, urinalysis, and blood chemistries. 

One adverse reaction (skin rash) has occurred. 

The National Heart Lung and Blood Institute has a non-human primate 
resource contracts program to breed, model and supply non-human 
primates for studies of atherosclerosis and dyslipoproteinemia. 

Dr. Elaine Feldman was a participating investigator in the Litton 
Bionetics contract this year and was responsible for evaluation of 
their clinical and lipoprotein data. She is proposing a pilot study 
utilizing Rhesus monkeys from the Litton colony to provide a data 
base to improve the breeding of the diet-induced atherogenic model. 
Family groups of Rhesus characterized as hypo- or hyper-responders 
to a high cholesterol, high fat diet will be evaluated to determine 
whether they behave similarly when fed a defined diet with less 
cholesterol and more saturated fat. Plasma and lymph lipoproteins 
will be characterized in monkeys fed these diets and the stock diet 
to identify mechanisms controlling dietary response. Measurements 
will be made of total and esterified cholesterol, phospholipids, 
triglycerides, and apolipoproteins in samples from the monkeys^ 
ingesting each diet. Three family groups differing in responsiveness 
and HDL levels when fed the test diet (high, average, low) will be 
studied. Age and sex influences will be observed. Genetic and 
dietary effects will be compared in the more and less susceptible 
monkeys with special attention to effects on plasma and lymph 
lipoproteins and apoproteins. These results may provide leads to 
an alternate plan of colony development and maintenance for a better 
non-human primate model for atherosclerosis. Clues may be provided 
to biologic processes controlling diet-induced hyperlipoproteinemia. 
Characteristics of monkeys may be identified to pinpoint subjects for 
later noninvasive testing in vivo for development, progress and 
severity of atherosclerosis. 
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Selenium. Selenium (Se) concentrations are significantly lower in 
the soil of the coastal plain (southern two-thirds) of Georgia com- 
pared to the ledmont. Epidemiologic studies reveal an i^Led 
incidence of hypertension and cerebral, renal, and coronary vaLular 
disease in subjects residing in environments with low Se concentr^ 
tions, compped to high Se environments. Surveys of healthy Georqia 
residents living in the coastal plain indicate that Se levels in ^ 
plasma and erythrocytes (mean plasma Se=104 ng/ml ; mean erythrocyte 
Se=158 ng/ml) are lower than the reported values for most US ^ 
populations. Despite these low values, lack of functional siqnifi- 
cance IS suggested by glutathione peroxidase activities within the 
normal range. A survey of pregnant women revealed a 20% decline in 
plasma and erythrocyte Se levels during the second and third trimes- 
ters of pregnancy, compared with first trimester values. In subiects 
whose pregnancy was complicated by anemia, plasma Se was low throuSh- 
out gestation and erythrocyte Se declined 20% after the first tri Jester 
Fetal outcome,, as measured by birthweight and gestational aqe was 
unrelated to maternal Se status. A survey of malnourished hospital 

Se values ?ess thin t^o 

S.D. below the mean value obtained for healthy subjects from this 

values of 24 malnourished patients: 
p asma Se-63 ng/ml, erythrocyte Se=132 ng/ml). In the patients with 

5th percentile of normal, RBC glutathione 
peroxidase levels were sigm ficantly correlated. Ongoing stud?es will 
determine the association between low Se status and signs of S^def - 
ciency, various disease states, and general indices of malnutrition. 

Prostaglandins influence both renal blood flow and smooth muscle 
Jf'hJoJrteSsioJ be implicated in the etiology and/or treatment 

rentes J St .iHu'-ic^n J if^volved i n prostaglandin metabolism. Cur- 
rently, a study is underway to examine Se-essential fattv acid 

interactions on the generation of prostaglandins and the development 
of hypertension in the spontaneously hypertensive rat model. ^ 

Cancer. Cancer patients may be predisposed to infection as a result of 
malnutrition, chemotherapy and/or cancer se. Preliminary studies 

5hL'ocv!’o=?K1n‘‘th: Of neutrop^ TDnction (cheJoxis and 

in the serum of malnourished cancer patients. Serum 

1 5 correlated with nutritional status and was reversed by 

l ®;beral nutritional support. Other investigators h^e 
rJfl ^ heat-stable serum inhibitors, associated with polymeric 
IgA, but an association with malnutrition was not sought.^ This study 
(funding pending) will examine; 1) the prevalence of inhibitor* 21 the 
inhibitor with numerous parameters including nutritional 
status, clinical features, lymphocyte function, incidence of infection, 
etc. , 3) the effect of nutritional intervention on inhibitor presence 
and risk of infection; and 4) additional character! st cs (JheKJjrjJd 
physiologic) of the inhibitor. Aims 2 and 3 will be conducted exclJ- 
sively in a population with squamous cell lung cancer receiving uniform 
chemotherapy. Subjects with other tumor types or therapies willbe 
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senior class of 1982 participated voluntarily. Mean values in the 
survey were: total cholesterol 183 mg/dl; HDL cholesterol 46 mg/dl; 
and triglycerides 90 mg/dl. Only 7% of the group showed elevated 
levels (cholesterol >230 mg/dl and/or triglycerides >150 mg/dl). 

The purpose of the screen is to detect hyperlipidemia at an early 
age, offer treatment to students with elevated lipid levels, and 
use the data as part of a continuing study on changes in circulating 
lipids over time in a young population. Another important impact 
of this study is to teach young future physicians about lipids and 
their significance as risk factors in cardiovascular disease. 

A multi center collaborative study of an experimental lipid lowering 
drug, fenofibrate, is underway. Twelve patients with types 2A and 2B 
hyperlipoproteinemia are enrolled in a six-month, double-blind study 
of fenofibrate vs. placebo followed by an open-label, six-month 
treatment period to evaluate long-term efficacy, safety and tolerance. 
The study includes diet counseling and monitoring and measurement of 
lipids, lipoproteins, hemogram, urinalysis, and blood chemistries. 

One adverse reaction (skin rash) has occurred. 

The National Heart Lung and Blood Institute has a non-human primate 
resource contracts program to breed, model and supply non-human 
primates for studies of atherosclerosis and dyslipoproteinemia. 

Dr. Elaine Feldman was a participating investigator in the Litton 
Bionetics contract this year and was responsible for evaluation of 
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base to improve the breeding of the diet-induced atherogenic model. 
Family groups of Rhesus characterized as hypo- or hyper-responders 
to a high cholesterol, high fat diet will be evaluated to determine 
whether they behave similarly when fed a defined diet with less_ 
cholesterol and more saturated fat. Plasma and lymph lipoproteins 
will be characterized in monkeys fed these diets and the stock diet 
to identify mechanisms controlling dietary response. Measurements 
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triglycerides, and apolipoproteins in samples from the monkeys 
ingesting each diet. Three family groups differing in responsiveness 
and HDL levels when fed the test diet (high, average, low) will be 
studied. Age and sex influences will be observed. Genetic and 
dietary effects will be compared in the more and less susceptible 
monkeys with special attention to effects on plasma and lymph 
lipoproteins and apoproteins. These results may provide leads to 
an alternate plan of colony development and maintenance for a better 
non-human primate model for atherosclerosis. Clues may be provided 
to biologic processes controlling diet-induced hyperlipoproteinemia. 
Characteristics of monkeys may be identified to pinpoint subjects for 
later noninvasive testing in vivo for development, progress and 
severity of atherosclerosis. 
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included in aims 1 and 4. This study will test the hypotheses that 
a neutrophil inhibitor is a determinant of infection in malnourished 
cancer patients and its elimination by nutritional support lessens 
the risks of anti -cancer therapy. 


Retinoids have been demonstrated to have substantial anti -cancer 
effects, but adverse effects have limited their clinical application. 
The National Cancer Institute indicated an Interest in the ability 
of 3-carotene to inhibit carcinogenesis. A study proposes to examine 
the ability of 3-carotene to inhibit the development of bladder cancer 
in a high-risk population. The study population will consist of 600 
present and past employees of a chemical company that produced 
3-naphthyl amine, a known bladder carcinogen. Beta-carotene vs. placebo 
will be administered in a double-blind fashion with blocking according 
to age, race and sex. This investigation will involve collaboration 
of several disciplines including occupational medicine, epidemiology, 
biostatistics, pathology, urology, nutrition and health education. If 
3-carotene demonstrates a positive inhibiting effect of carcinogens, 
the implication regarding cancer prophylaxis will be major. 

Inborn errors of metabolism. A variety of inborn errors of metabolism 
have been studied with greatest emphasis on the dietary management of 
phenylketonuria and on seizure disorders. Investigation of the effects 
of hyperphenyl al aninemia on myelin metabolism in the animal model is 
underway. The hyperornithinemia syndrome is also under study. 


Folate-anticonvulsant i nteractions . Interactions between anticonvul- 
sants and folates are well documented. Although folate deficiency is 
common in patients on chronic anticonvulsant therapy, folates in large 
doses are epileptogenic. Thus it cannot be assumed that folate sup- 
plementation is safe. Preliminary studies have demonstrated that rats 
treated with carbamazepine and valproate develop apparent folate defi- 
ciency. Rats treated with phenytoin have decreased liver and brain 
folate levels despite normal plasma levels. Folate supplementation of 
rats increased the apparent recovery time after electroshock induced 
seizures. This study will continue to characterize seizure/anticon- 
vulsant/folate interactions in the rat model. The effects of seizures, 
anticonvulsants, and their combination on folate-dependent enzyme 
activities and the composition of the folate-bound one-carbon pool 
will be examined in rat brain. Folate-mediated one-carbon transfers 
will also be assessed by studying the metabolism of radiolabeled 
serine. 


Methionin e metabolism in schizophrenics . Methionine has been shown to 
exacerbate the psychoses of some schizophrenics; the catabolism of the 
methyl group of methionine to COg exhibits a different kinetic profile 
in these patients compared to normal subjects. This study will examine 
in vitro methionine catabolism by leukocyte preparations obtained from 
TT untreated schizophrenics during their first psychotic episode; 

2 } schizophrenics who have been treated with anti-psychotic drugs for 
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3“4 weeks; 
incidence 
tions are 


and 3) noma! subjects. This design will determine the 
or altered methionine catabolism and whether these altera- 
pharmacologically induced. 


^ Ig min B. . The mechanpm of intestinal absorption of vitamin in 
the rat i§ being investigated. Pyridoxine-HCl (PN) and pyridoxal^B'- 
phosphate (PLP) have been used as representative nonphosphorylated and 
phosphorylated forms of the vitamins, respectively. In Sitro evirted 
sacs and in yrtro perfused segments have been used to^^si^irPN absorp- 

mucosal membrane by a process most consistant 
with passive diffusion, and a portion is then phosphorylated and sub- 
sequently hydrolyzed in the intestinal mucosa by pyridoxal kinase and 
alkaline phosphatase, respectively. One effect of this metabolism ?s 
compartmentalization of absorbed vitamin and delay in serosal exit 

— -4^ perfused segment studies suggest that 
intracellular metabolism may also enhance PN mucosal uptake at low 
intraluminal concentrations under continuous perfusion conditions. 

PLP luminal disappearance has been studied in the in vivo perfused 
segment model. Studies to date indicate that disappearance is largely 
due to alkaline phosphatase hydrolysis. Disappearance is saturable 
inhibited by high pyridoxamine-5' -phosphate, inorganic phosphate, or 
L phenylalanine intraluminal concentrations and correlates with 
perfusate alkaline phosphatase activity and net water absorption. 

Pilot Projects . Pilot projects initiated this year or continuing from 
last year include: 1) a study of the effect of maternal dietary fat 
intake on fetal lung maturation in human subjects. In this study the 
dietary intake of pregnant women scheduled for repeat Cesarean section 
IS evaluated and classified according to content of total fat, saturated 
fat, polyunsaturated fat and related to fetal lung maturation determined 
by amniocentesis. 2) Maternal protein nutrition is being studied in 
relation to fetal growth and retardation. The statistical analysis 
of nutri ti onal status in normal vs. small for gestational age infants 
IS under scrutiny. We have demonstrated some significant differences 
in levels of plasma and particularly RBC selenium in pregnant women. 

31 selected ammo acid requirements if leukemic cells are under investi- 
gation in order to develop appropriate chemotherapy utilizing nutritional 
requirements of these cells. 4) Selenium balance in the dependent elderly 
IS under assessment with and without supplementation. Platelet glutathione 
peroxidase levels will be followed and platelet aggregation. 5) A variety 
of parameters including the enhancement of delayed hypersensitivity by 
topical zinc are being evaluated as possible predictors of functional zinc 
status in human subjects. 6) Plasma amino acid profile (HPLC) and energy 
balance (indirect calorimetry) are being used to develop a nutritional 
regimen for patients undergoing total parenteral nutrition in an attempt to 
tailor make the nutritional solution rather than rely on routine formulas. 
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VANDERBILT NIH SUPPORTED CNRU 

The Vanderbilt CNRU was formed three years ago. Although nutrition has 
been an important ingredient in the Vanderbilt curriculum for more than fifty 
years it has been primarily at the basic science level. In fact, the Division of 
Nutrition has been in the Department of Biochemistry. For this reason nu- 
PMm? "h h well correlated with patient care. Formation of the 

establishment of core 

facilities for laboratory , clinical , computer and administrative activities which 
could be hzed in a cohesive manner and directed toward patient needs, and 2) 

a mechanism to support clinical nutrition research where positive results could 
be directly and immediately obvious. 

Since there was no active clinical nutrition program at Vanderbilt, the 
organiz^ional structure and activities had to be initiated from the ground 
evel. However because of the wealth of nutritional expertise and interest at 
Vanderbilt in Biochemistry and Dietetics, as well as a recognized need for 
clinical nutrition throughout the medical community, the CNRU has been able to 
focus on a larger number of individuals to meet the goals of the center. We 
have recently moved into newly renovated space of more than 3,000 square feet 
and are beginning several new and innovative clinical research projects in 
nutrition. All indications point to a highly successful program in clinical 
research which permeates all areas of clinical medicine with projects in Obstet- 
rics and Gynecology, Surgery, Medicine, Pediatrics, and the Veterans Admin- 
istration Hospital. 

I. Research Activities 

A rapid ^creen for m alnutrition for hospitalized patients . The aim of this 
project is to devise a rapid screen for all hospital admissions who are at 
risk for malnutrition. The methods are testing two techniques: 1) a 
computerized laboratory screen of all routine laboratory tests, and 2 ) a 
brief questionnaire filled out by patients at the time of admission. The 
project data Included 37 variables on 2,476 patients and resulted in a 
substantial data base (over 90,000 data values). Results indicate that an 
inexpensive computerized j program available in most hospitals can be modi- 
fied to identify patients with biochemical evidence of risk of malnutrition. 
In addition, a short patient questionnaire will identify 97% of all malnour- 
ished patients. jj 

Nasogastric fee ding at home in oat cell cancer patients . The goal is to 
determine the feasibility of maintaining or increasing weight in patients 
with oat cell carcinoma/. Thus far, all patients are able to tolerate home 
nasogastric feeding, Six patients followed for more than one month either 
maintained their pretreatraent weight or gained up to 10% ideal body 
weight. ■’ 

Micron utrient metabolism in patients with essential fattv acid 

•Tn — ^ r- 1 ■■ * - - .1 ■■■■■ , II Ill,, I , 


A. 


B. 


deficiency , 


D. 


The goals of this project are to determine the effects of fatty acid defi- 
ciency, the relationship between fatty acid levels and micronutrients, and 
the possibility that deficiency of copper or zinc might alter the rate of 
conversion of llnoleic to arachadonlc acid. Although many patients show 
deficiencies of a number of micronutrients, there is no obvious correlation 
between zinc and/or copper and a lack of formation of arachadonlc from 
linoleic acid. 

Trace el ements in chronic renal disease . The goal of this project is to 
determine the incidence of zinc and copper deficiency in patients with 
chronic renal failure and alternatively evaluate the effects of zinc and/or 
copper supplementation. Three types of patients are being studied in 
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three separate protocols: 1) children who will later receive renal trans- 
plantation; 2) adults on hemodialysis; and 3) children and adults receiving 
chronic ambulatory peritoneal dialysis (CAPD). The first study suggests 
that the incidence of symptomatic zinc deficiency is about 20% and following 
transplantation, all children should receive zinc supplements. Second, 
adults on hemodialysis have low serum zincs but show no substantial 
benefit from supplementation. Third, CAPD patients may lose substantial 
zinc and copper, particularly with peritonitis. 

E. Nutritional intervention in the moderately malnourished patient. The goal 
of this project is to establish criteria for moderate malnutrition and to 
determine if nutritional intervention will affect the outcome of surgical 
admissions to the Veterans Administration Hospital. Difficulty in defining 
moderate malnutrition has delayed the progression of this study. 

F . Zinc and copper requirements in infants and children requirinR special 
nutritional support. The goals of this study are, first, to determine if 
standard supplements of zinc and copper can be given to most infants and 
children requiring TPN or formula feedings, and if special disease states 
alter the needs from one patient to another, and, second, to determine 
what these needs are for children and infants. Studies indicate that not 
only does disease alter requirements, but the age of the child imposes 
substantial modifications in these requirements. The most difficult area of 
investigation is in the very small premature infants whose needs are sub- 
stantially different from other patients and where controlled studies are 
exceedingly difficult. 

G. Nutritional changes in patients undergoing coronary artery bypass surgery . 
This study was designed to examine 1) the nutritional status of patients 
admitted for CABVG, 2) the changes in nutritional parameters in the ten 
days after this reasonably well-controlled procedure, and 3) any correla- 
tion between these changes and operative or post-operative complications. 
To date, the nutritional status does not seem impaired and there is a very 
low incidence of complications in spite of the finding that protein synthesis 
is depressed. 

H. Breast milk and micronutrients . This project involves the determination of 
zinc, copper, vitamins A, G and E in the milk of mothers delivering pre- 
term for seven consecutive weeks post-delivery. Since zinc deficiency was 
found in several pre-term infants consuming exclusively breast milk, it 
was not surprising to learn that zinc content of breast milk decreases 
progressively during lactation. Secondly, oral supplementation of zinc 
does not appear to alter breast milk zinc in lactating mothers . It appears 
that pre-term infants need zinc supplementation if exclusively breast fed 
after four months of age. 

I. The antibacterial effect of zinc and copper in dialysis fluid . This study 
was undertaken to assess the value of adding zinc to peritoneal dialysis 
fluid to prevent development of deficiency and subsequent infection. 
Bacterial replication in effluent peritoneal dialysis fluid was significantly 
reduced by the addition of zinc and copper sulfate in near physiological 
concentrations. When both compounds were added, the antibacterial effect 
was greater than predicted by the summation of each alone. As uremic 
patients are frequently zinc-deficient and copper losses in dialysate exceed 
those in urine, peritoneal dialysis causes increased zinc and copper losses. 
In addition, zinc absorption appears depressed in patients with uremia. 
This study should provide data to prevent deficiency of zinc and copper 
and simultaneously decrease the infection rate in patients requiring 

hronic ambulatory peritoneal dialysis. 
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geriyation of normal v alues from Red Gross blond . Since the Uterature 
does not provide normative data for micronutrients in individuals of all 
ages, the goal of this project is to evaluate all micronutrient parameters by 
age and sex with approximately 20 data points in each ten year period. 
g-Se of an elementa l diet in treatment of cystic fibrosis . This protocol is 
designed to investigate the effects of nocturnal nasogastric tube feedings 
of an elemental formula on the nutritional status (determined by anthropo- 
metric and biochemical measurements) and pulmonary function of children 
with cystic fibrosis. Dramatic improvements in strength, growth and 
general well being are induced by the three months of feedings and persist 
for an additional two months before reaching baseline levels. 

Pigsma amino acids aft er intravenous administration of the test solution (F- 
M) and L-Cysteine-H CL to pediatric patients reauirinR total p arenteral 
( TPN ) . This project is designed to produce an amino acid solu- 
tion for use in children which would produce a plasma amino acid pattern 
similar to that in the plasma of breast-fed infants. After testing four 
separate mixtures of amino acids, preliminary findings indicate that the 
current test solution achieves the indicated goal. 

Concentration of taurine, carnitine, and amino acids in pre-term and full- 
term human milk. This project will evaluate the nutrient content of milk 
samples from mothers delivering at term as well as pre— term for several 
weeks post delivery. 

II. Laboratory 

The core laboratory component is supported to provide for core clinical 
projects. Virtually all vitamin measurements are available, as well as amino 
acid and trace mineral assays. Methodology is being tested and improved in an 
to obtain the most accurate and reproducible results as well as to reduce 
the volume of samples required for the assays. In addition, the laboratory 
personnel are actively involved in teaching of medical students and in organi- 
zation of a laboratory booklet for instruction of laboratory methods for vitamin 
assays. 

in. Biomedical EnRlneering ( Data Management) 

The CNRU Data Management and Analysis Gore is operated by the Division 
of Biomedical Engineering Services (BMES). The activities of the BMES staff 
have been involved in working with CNRU project investigators to review and 
develop experimental designs, design schemes to support the creation of 
computer data bases, to perform data entry and data retrieval, to select and 
execute data analysis procedures, and to design special programs when prob- 
lems have required such. Also, training has been supplied to investigators 
and their staffs so that they could use computer technology (especially the 
CLINFO system) on their own. 

The computer technology employed by the BMES involves a unique hier- 
archy of computer systems, CNRU investigators are provided with the use of 
the BMES CLINFO system, which is a computer system developed by the NIH to 
meet the data management and data analysis needs of clinical research. In 
cases where needed, the CLINFO data bases are transferred through direct 
communication to the DEC-10 which is the Vanderbilt Campus Central Com- 
puter, where more advanced analysis procedures are easily obtained. 

For the current reporting period, the data analysis core staff have assist- 
ed the various phases of experimental design, data management, and the data 
analysis on thirteen separate GNRQ-sponsored research protocols’. 

IV. Education 

Nutrition Center seminars are regularly conducted throughout the academic 
year. Topics range from basic scientific research and clinical research to 
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international nutrition surveys. Additional lectures include inservice confer- 
ences to pediatric and oncology nurses, presentations to nephrology rounds, 
dietetic interns and nursing students. An elective course in nutrition is of- 
fered to nursing students, summer electives are available to medical students, 
and one-month clinical clerkships are available to final year students. Resi- 
dents in medicine attached to the primary care unit spend two mornings per 
week with the GNRU during a four-month rotation. Dietetic interns continue 
to rotate through the GNRU. Clinical and laboratory sessions have been in- 
corporated into the Introduction to Nutrition course for first-year medical 
students {organized by Dr. H. Broquist, Department of Biochemistry) and 
several other lectures have been given. Teaching continues on an informal 
basis to residents involved with patient consultations. Lectures have been 
given to the American Society of Parenteral and Enteral Nutrition, the Ameri- 
can Cancer Society Nursing Symposium, the three-state Dietetic Association in 
Washington, staff at the Nashville Kennedy Center for mentally retarded, local 
public health nurses, a nutrition conference at Meharry Medical School, and to 
students involved with the summertime Appalachia Health Project. Members of 
the GNRU participated with the Medical College of Georgia in the third Annual 
Frontiers in Nutrition Conference at Hilton Head. Through the Vanderbilt 
University Office of Public Affairs, articles have appeared in the Icoal news- 
paper describing the role of tube feeding at home in cystic fibrosis. During 
Nutrition Month, Ms. Folk was interviewed on a local TV station on nutrition 
support in chronically ill patients. A feature in RD, a dietetic publication, de- 
scribes the structure and role of the CNRU. A bi-monthly regular newsletter 
containing current advances and practical advice on nutrition support is writ- 
ten and circulated to the VUH staff. 

V . Patient Care 

Nutrition center staff are available to the hospital staff for consultations. 
The growing number of consultative requests not only has provided substan- 
tial interaction with physicians, dietitians, nurses and other health care per- 
sonnel, but also has stimulated the clinical faculty to institute a formal nutri- 
tion support service. This support service will be hospital funded and located 
contiguous with the CNRU. 

The nutrition support team, which is to be implemented in January of 1983 
under the umbrella of the CNRU, calls for hospital support for a dietitian and 
nurse with a faculty M.D. and a full-time pharmacist. The entire staff will be 
phased in over a year. The Nutrition Support Service will provide greater 
access to patients with research potential. 

Patient care at Vanderbilt, subjectively, appears substantially improved 
with regard to the recognition and treatment of nutritional problems since the 
formation of the CNRU. There is clearly a closer liaison with attending staff 
which has resulted in modification of basic TPN solutions and an increased use 
of enteral feeding including home enteral feeding. The CNRU staff is actively 
involved in TPN audits, new product and equipment evaluations, and there is 
increased utilization of GNRU staff as a resource for teaching and patient 
onsultations . 
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Richard S. Rivlin, M.D. 
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SUMMARY OF RESEARCH IN PROGRESS 
OF THE CLINICAL NUTRITION RESEARCH UNIT (CNRU) OF 
MEMORIAL SL0AN-KETTERIN6 CANCER CENTER, NEW YORK HOSPITAL-CORNELL 
MEDICAL CENTER AND THE ROCKEFELLER UNIVERSITY 

Richard S. Rivlin, M.D. John T. Pinto, Ph.D. Renata Laqueur, Ph.D. 
Principal Investigator Assoc. Program Director Program Manager 

November 1, 1982 

The increasing importance of nutrition as a discipline has been 
recognized at Memorial SI oan-Kettering Cancer Center and in 1979 a 
new Nutrition Service (comparable to a division) was created in the 
Department of Medicine. In addition, a new Division of Nutrition was 
established at New York Hospital -Cornell Medical Center. To unify 
and coordinate the increased efforts in nutrition, Dr. Richard S. 
Rivlin was recruited to serve as the Chief of both Divisions, and to 
work together with certain investigators at The Rockefeller Uni- 
versity who also shared interests in nutrition. 

The three collaborating institutions joined together to apply for a 
CNRU in order to build a united and coherent program in nutrition. 
The Clinical Nutrition Research Unit Grant was awarded starting on 
September 1, 1980. These united efforts received further strengthen- 
ing by the award of an " Interinstitutional Nutrition Research Train- 
ing Grant starting September 1, 1981, to provide support for the 
training of young physicians and scientists at the three participat- 
ing institutions. 

The Principal Investigator in 1981 received the Grace A. Goldsmith 
Lecture Award of the American College of Nutrition as a physician 
who has uniquely combined basic investigations in nutrition and 
endocrinology with their application to clinical medicine especially 
for outstanding research regarding the hormonal regulation of amino 
acid and vitamin metabolism." 


In terms of the major areas of themes of research, these projects can 
be classified as follows, with brief summaries attached: 

a* Cancer and Nutrition 

b. Metabolism and Diabetes 

c. Nutrition and Immunology 

d. Nutrition and 

e. Nutrition and Pharmacology 

f . Lipids 

g* Nutrition and Brain 

The Directors of the five CNRU Core Laboratories are as follows: 
Biophysics Core Laboratory - R, E. Bigler, Ph.D. 

Immunology Core Laboratory - C. Cunningham-Rundl es, M.D., Ph.D. 
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U_pids C ore Laboratory - E. H. Ahrens. Jr.. M.D. and D. J. McNamara. 
Ph.D. 

Mass Spectrometrlc Core Laboratory - F. H. Field, Ph.D. 

Metabolism and Metals Core Laboratory - N. Alcock, Ph.D. 


a* Cancer and Nutrition 
M.F. "Brennan ImsKCCJ, J. 
Lowry [NYU], R.S. Rivlin 
[MSKCC], M. Shike [MSKCC], 


(N.W. Alcock [MSKCC], R. Bigler [MSKCC], 
Daly [MSKCC], J.J. DeCosse [MSKCC], S.E. 
[MSKCC], J. Roberts [MSKCC], N.H. Sarkar 
and M.E. Shi Is [MSKCC]) 


The overall objective of these studies is to explore the derangements 
in metabolism which occur in cancer both in animals and in man, to 
determine the mechanisms causing weight loss, anorexia, and cachexia, 
and to develop optimal methods for preventing and treating the nutri- 
tional disturbances which result in cancer. In experimental animals, 
studies are exploring the role of serotonin in regulating appetite 
and satiety employing a serotonin-depleting enzyme. Other studies in 
experimental animals are determining whether riboflavin deficiency 
affects subversion of T-cells by syngeneic tumor, and prostaglandin 
metabolism in normal and neoplastic tissues, while related investiga- 
tions^ are concerned with the effects of vitamin A nutriture and 
cal orie restriction upon the incidence of murine mammary tumors, the 
expression of murine mammary tumor virus genes and hormonal status. 
These studies are concerned with elucidating the metabolic role of 
retinoids (synthetic vitamin A compounds). Clinical studies are 
concerned with the influence of total parenteral nutrition on glucose 
and amino acid turnover, the development of severe bone disease, and 
the development of selenium deficiency. Therapeutic approaches are 
aimed at deciding the optimal methods for nutritional rehabilitation 
of patients with head and neck cancer. Dynamic studies of zinc 
metabolism in man will now be feasible following the preparation of 
short-lived isotopes of zinc. Other investigations are concerned 
with the relationship of psychotropic drugs to riboflavin metabolism 
in older patients. 


b. Metabolism and Diabetes (F. Adebonojo [NYH-CMC], A. Drexler [RU], 
F* Field LRUJ, D. Jacobs [MSKCC], L. Jovanovic [NYH-CMC], H Katzeff 
[NYH-CMC], C. Peterson [RU], and L. Resnick [NYH-CMC]) 

The overall objective of these investigations is to explore rela- 
tionships between nutrition and endocrine disturbances, including 
diabetes growth failure, hypertension, obesity, and other disease 
states. One phase of these studies is involved with investigating 
immunological changes in wel 1- control 1 ed pregnant diabetics versus 
uncontrolled pregnant diabetics. Other studies are evaluating 3- 
methyl hi stidine as an index of protein balance in normal and diabetic 
subjects, particularly pregnant individuals, and in patients with 
weight loss secondary to metastatic cancer. The hypothesis that 
growth failure associated with the treatment of childhood malignan- 
cies involves both absorption defects in the GI tract as well as 
significant derangenents in the cellular metabolism of some essential 
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nutrients is being tested in children with acute lymphoblastic leuke- 
mia, lymphomas, and retinoblastomas. In other studies, the effects 
of magnesium depletion upon the renin-angiotension-al dosterone system 
as well as on parathyroid hormone and calcium metabolism are being 
determined. Other endocrine-nutritional interrelationships under 
study at present include the effects of B-adrenergic stimulation on 
peripheral thyroid hormone production and the components of energy 
expenditure in man, and a possible potential therapy for infection- 
induced nephrolithiasis. 

c* Nutrition and Immunology (C. Cunningham-Rundl es [MSKCC] and S. 
Cunningham-Rundles LMSKCCJ) 

The all over objective is to investigate the molecular aspects of 
local and systemic humoral immunity in relation to nutrition. Pa- 
tients studied include those with IgA deficiency, hypogammaglobuline- 
mia, inflammatory bowel disease and atopy. Major findings were as 
follows: (a) as casein content of milk decreased, anti-casein binding 
increased. Naturally occurring anti-idiotypic antibodies have not 
previously been demonstrated in human sera. Therefore, these exper- 
iments provide evidence of a unique model which may be used to ex- 
plore the network theory of immunoglobulin regulation in humans; (b) 
the chronic excessive absorption of many food proteins, leading to 
the formation of antigen- antibody complexes and autoimmunity; (c) Zn 
deficient humans and animals have depressed thymic mass and increased 
susceptibility to hypogammaglobulinemia; (d) the sera of some indi- 
viduals with hypogammaglobulinemia may contain residual antibodies 
which can, under certain circumstances, react with the infused gamma- 
globulin preparation. 

In other investigations, lymphocyte activation in vitro following 
stimulation with a panel of mitogens, antigens, and allogeneic stimu- 
lator cells was assayed using freshly isolated peripheral blood 
mononuclear cells before and after the administration of both high 
protein and high carbohydrate diets. The data support the view that 
short-term dietary changes can influence the immune response. 

d. Nutrition and Burns (A.C. Antonacci [NYH-CMC], S.E. Calvano [NYH- 
CMC],“T.M. Davis LNYH-CMC], L.E. Reeves [NYH-CMC]) 

One of the objectives is to evaluate the effectiveness of parenteral 
nutrition on hypermetabol ic burn patients and normal individuals. In 
addition, other preliminary studies are being pursued along the 
following lines: (a) T-cell subppulations following thermal injury. 

A significant decrease in the number and percentage of total T-lym- 
phocytes and T-helper cells was observed 24-48 hours postburn; (b) 
autologous and allogeneic mixed lymphocyte responses following 
thermal injury. We have demonstrated highly significant depression 
in autologous mixed lymphocyte responsiveness associated with concom- 
itant suppression of normal T-cell radiated allogeneic MLR to burn 
non-T-cell stimulators; (c) defective natural killer and antibody- 
dependent cytotoxicity following thermal injury in man; (d) adherent 
cell production of prostaglandin E« following thermal injury in man; 
and (e) lymphocyte monoclonal antfbody marker alterations following 
thermal injury in man. 
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e* Nutrition and Pharmacol oq.y (K.E. Anderson CRU], A. Kappas [RU], 
and J, Pinto [MSKCC]) 

The overall objectives are to determine (a) the effects of changes in 
dietary iracronutrient composition on drug metabolism in normal sub- 
jects; (b) the effects of caloric restriction on drug metabolism in 
these subj^ts; (c) the metabolism of drugs in subjects fed highly 
purified diets and foods containing inducers or suspected inducers of 
the mixed function oxidases; (d) the role of aryl hydrocarbon hy- 
droxylase (AHH) and other mixed function oxidases of gastrointestinal 
epithelium in neoplastic and inflammatory diseases in man; and (e) 
dietary effects on steroid hormone metabolism, as well as on lipid 
metabolism and immune function. A study on the effects of intake of 
charcoal broiled meat on the conjugation of acetaminophen was 
completed. Studies of the effects of administration of & - 
aminolevulinic acid in vivo in laboratory animals have been 
published. An investigation on the effects of dietary fiber on 
hepatic and intestinal mixed function oxidations and on cholesterol 
synthesis in the rat has been published. 

Other studies are designed to elucidate the hormonal, nutritional, 
and pharmacological variables which regulate vitamin metabolism, 
specifically riboflavin, to investigate the nutritional consequences 
of psychotropic drugs and alcohol on riboflavin metabolism, to pro- 
vide new information on previously unrecognized hazards of usage of 
psychotropic drugs and/or ethanol in association with marginal or 
overtly riboflavin deficient diets and to examine the consequences of 
these effects in nutritionally vulnerable populations, e.g., the 
elderly and cancer patients. 

Li pids (E.H. Ahrens, Jr. [RU], D.O. McNamara [RU], and N. Young 
[NYH-dMC]) 

The overall research program of these investigations is aimed at 
discovering the various pathogenetic mechanism leading to hyperlipi- 
demia in the individual patient. This question has been approached 
by investigating the various parameters of cholesterol homeostatis in 
health and disease, and by developing and applying methods suitable 
for measuring these parameters in fairly large numbers of outpa- 
tients. In addition, studies investigating the therapeutic effec- 
tiveness of total parenteral nutrition and low density lipoprotein 
immunoadsorption in the treatment of cardiovascular disease are in 
progress. It is planned to continue investigations on the relation- 
ship between dietary fat quality and immunocompetence in man. These 
investigations also will determine the safety of proposed diets by 
use of the integrated studies approach available through the CNRU to 
determine the effect of dietary fat quality on lipid metabolism, drug 
metabolism, immunocompetence, prostaglandin metabolism, and other 
cell ul ar metabol ic systems. 

Other related investigations are seeking to determine how insulin 
deficiency leads to hypercholesterolemia, and to evaluate the possi- 
bility that hyperphagia by diabetic rats affects cholesterol metabo- 
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lism and causes hypercholesterolemia. These studies will determine 
whether mechanisms for clearance of plasma lipoproteins are affected 
by insulin deficiency, and will determine the effects of diabetes on 
whole body cholesterol flux in rats eating chow ad 1 ibitum . 

g* Nutrition and Brain (J. Blass [NYH-CMCj, G.E. Gibson [NYH-CMC], 
J. Gibbs LNYH-CMCI, and P.E. Stokes [NYH-CMC]) 

The overall objectives of these investigations are to (a) understand 
the effects of different nutritional states on brain biochemistry and 
function, centering around neurotransmitter and energy metabolism; 
(b) to establish the 2-deoxygl ucose methods as a tool to study nutri- 
tional deficiencies, particularly niacin deficiency, in order to 
determine the pathophysiology of the donentias that accompany nutri- 
tional problems, and thereby to determine the effects of nutritional 
deficits on various brain regions. 

Other investigations will seek to understand the peripheral and 
central physiological mechanisms controlling behavioral satiety for 
food, with particular focus on exploring the satiety actions of two 
brain-gut peptides, cholecystokinin (CCK) , and bombesin (BBS), and to 
compare the pharmacokinetics of two stable lithiuii isotopes, Li-6 and 
Li -7, and to compare the behavioral, EEG, and potential toxic effects 
of these two isotopes, and to observe the effects of the isotopes on 
Na, K, and trace mineral contents of plasma and red blood cells. 
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UNIVERSITY OF CHICAGO 
CLINICAL NUTRITION RESEARCH UNIT 

The overall objective of the University of Chicago Clinical Nutrition 
Research Unit (CNRU) is to facilitate and encourage clinical investi- 
gation on nutritional aspects of human disease. By extending the efforts 
of the Committee on Human Nutrition and Nutrition Biology, the CNRU will 
foster interdisciplinary efforts in research, patient care, education and 
training. A major goal is the application of current progress in labora- 
tory and animal research to human nutrition investigation. 

The University of Chicago CNRU consists of seven core laboratories, facil- 
ities for Nutritional Assessment and Support, and for Study Design and 
Data Management, and an administrative core that also coordinates educa- 
tion and training activities. The seven core laboratories include two 
for Lipids and Vitamin Assay, Trace Metal, Lipoprotein, Stable Isotope, 
and Radioassay Laboratories. 

Ongoing research centers on lipid metabolism and cardiovascular disease, 
stable isotopes/breath tests, metabolism of vitamins, minerals and trace 
metals, and the interrelations of nutrition with growth, digestive disor- 
ders, and with diabetes. Patients being followed by the affiliated Nutri- 
tion Support Service are the focus of additional clinical protocols that 
draw on assays from several of the core laboratories* 

Current goals include: 1) provide expanded access to existing facilities 
and services for nutrition research, 2) develop new analytical and re- 
search facilities, and 3) extend nutrition education, training and re- 
search activities. 

Of the 16 new protocols that were initiated in 1982, nine involve investi- 
gators new to research in nutrition, in training, or new to the CNRU. 
Results of recent research conducted under the auspices of the CNRU are 
described briefly below. 

EDUCATION AND TRAINING 

These activities include the monthly research seminars of the Committee 
on Human Nutrition and Nutritional Biology, with special lectures by 
outside nutrition scientists, formal courses, special lectures in courses 
for medical and graduate students, cl erkshi p/preceptorshi p opportunities 
for medical students and graduate students in clinical nutrition, the 
monthly Human Nutrition Journal Club, weekly Nutrition Support Service 
conferences, presentations at grand rounds and post-graduate courses by 
members of the Committee on Human Nutrition and Nutritional Biology, and 
presentations by the CNRU staff to community and other University groups. 

As part of the enrichment program, Drs. Howard Hopps, Khursheed 
Jeejeebhoy, Howard Schutz, William Dietz, Rose Frisch, Mary Frances 
Picciano, Norman Kretchmer, George E. Bunce (et al.) presented seminars 
and met with students and CNRU staff. Norman Kretchmer presented the 
second Lydia J. Roberts Memorial lecture in May. This program, which is 
sponsored by the Quaker Cats Company, brings an outstanding nutrition 
scientist selected by the Committee on Human Nutrition and Nutritional 
Biology to Chicago. Dr. Kretchmer presented both a general interest 

101 



lecture on Nutrition and Evolution to the Chicago-area nutrition community 
and a research seminar at the University of Chicago, and additionally met 
with faculty, students, and CNRU staff. The monthly Human Nutrition 
Journal Club is beginning its third year, with participation extending to 
physicians in training, clinical dietetics, staff and graduate students. 

Under the auspices of the CNRU, bimonthly Clinical Nutrition Research 
meetings have been instituted to serve as a forum for informing prospec- 
tive investigators of new techniques available in the CNRU as well as to 
present preliminary data of general interest. These meetings have focused 
on either an area of research (e.g., calcium and vitamin D interrelation- 
ships) or the capabilities of one Core laboratory (e.g., stable isotope 
techniques for the determination of energy expenditure and breath tests 
using other stable isotopes) We are now establishing study groups in 
several areas of ongoing or potential research interest to enhance our 
focus on nutrition investigation. We anticipate that these groups will 
foster collaborative research efforts. Study groups now underway are 
addressing the nutritional physiology of body composition and clinical 
management and assessment of bone loss. 

More formal educational activities include the master's program in clini- 
cal nutrition and a new Ph.D. program, which was established at the Uni- 
versity in mid-1981 under the auspices of the Committee on Human Nutri- 
tional Biology. The number of applications for both programs have in- 
creased, with many received from medical students, residents and other 
physicians. In the Master's program, the curriculum has been expanded to 
include a research track in addition to the clinical track. Eight stu- 
dents are currently enrolled in the master's program, and three have 
matriculated in the new Ph.D. program. 

Training activities include the Kraft Nutrition Fellowship program, which 
provides physicians- in- training the opportunity to emphasize nutrition in 
their research and studies. Four Kraft Nutrition fellows, two predoctor- 
al , and two post-doctoral, have been appointed for 1982-83. New in 1982 
is our first full-time Nutritional Fellow, whose training program will 
encompass several areas of internal medicine and pediatrics, as well as 
nutrition research. 

STUDY DESIGN AND DATA MANAGEMENT 

In this facility, an experienced biostatistician reviews all protocols 
submitted to the CNRU for study design considerations, and also consults 
with prospective investigators who are in the process of drawing up re- 
search protocols. Our computer specialist has developed several applica- 
tions, particularly software. One package of programs enables the Nutri- 
tion Support Service to keep basic data on all patients seen, which allows 
retrospective review to find patients who meet certain criteria as well as 
pertinent patient information. Another program keeps detailed records on 
the progress of all patients followed in our home parenteral nutrition 
program. These programs were developed for a microcomputer system, and 
are extensively documented and transferable. 

Nutrition research at the University of Chicago CNRU is described in the 
sections that fol 1 ow. 
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VITAMIN METABOLISM 


The Vitamin Assay Laboratory is set up to perform blood determinations of 
(transketolase-TPP effect), riboflavin (glutathione reductase-FAD 
effect), pyndoxine (EGOT-PLP effect), ascorbic acid, and vitamins A, D, 
25-hydroxyvitamin D, and E. ’ ’ 


New studies in the Vitamin Assay Laboratory include a survey of vitamin E 
levels and neuropathy in adult patients with cystic fibrosis and a survey 
of vitamin E and selenium levels in patients with chronic liver disease. 
One of the adults with cystic fibrosis who presented with neurological 
symptoms that others have attributed to vitamin E deficiency had no de- 
tectable tocopherol^ in the serum despite oral supplementation. After 
intramuscular administration of vitamin E, her neurologists noted evidence 
of improvement that was associated with detectable, although still low, 
serum vitamin E. Nine such patients are being followed; basic studies of 
vitamin E absorption have begun as a result of these findings. A study of 
fol 1 C acid absorption in patients on and off cimetidine is continuing, as 
are studies of other drugs and folate absorption and of intestinal hy- 
drolysis and absorption of other B vitamins. Concentrations of folate 
and folate binding protein in human milk were found to be positively 
correlated in another study conducted in this laboratory. Ongoing clini- 
cal and pperimental studies of vitamin D absorption and metabolism and 

of vitamin D status and calcium absorption in gastrointestinal disease 
are continuing. 

STABLE ISOTOPES AND BREATH TESTS 


The Stable Isotopes Laboratory is pursuing 12 projects in collaboration 
with 10 investigators, three of whom are new to the CNRU. The protocols 
include studies of fatty acid oxidation in children with Reyes syndrornei 
oxidation of lactic acid in man during exercise, and fat absorption in a 
patient with abetal ipoproteinemia. Other projects have continued, in- 
cluding a study to validate anthropometric measurements for estimating 
lean body mass in obese adolescents against total body water determina- 
tions. Total body water is also being measured in institutionalized 
children and in children with cerebral palsy and myelodysplasia. 

The validation of the doubly-labeled water method for determination of 
energy expenditure has continued, with extremely promising results from 
the four subjects for whom analyses are complete. Another four subjects 
have been studied. Studies to characterize the carbon isotope composition 
of the human food chain have continued. 

Studies of the aminopyrine breath test for assessing hepatic cytochrome 
P-450 activity and the caffeine breath test for assessing cytochrome Pl- 
450 have continued. In addition, the phenacetin breath test is being 
evaluated as a possible measure of hepatic blood flow. All of these tests 
involve measurement of 13C02 excretion in the breath as an index of he- 
patic metabolism. 

LIPID METABOLISM AND CARDIOVASCULAR DISEASE 

The Lipids Laboratory has provided measurements of serum triglyceride, 
cholesterol, cholesterol esters, free fatty acids, serum phospholipids. 
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and lipoprotein electrophoresis for several ongoing and new investiga- 
tions. Continuing in vitro studies indicate the complexity of the apo- 
protein exchanges that occur between human HDL and Intralipid particles, 
which may be of physiologic significance. 

Lipoprotein-apoprotein and lipid profiles are being measured prospec- 
tively in free-living insulin-dependent diabetics as part of a multi- 
center clinical trial to assess the effects of improved blood sugar con- 
trol on metabolic and microvascul ar parameters. A biobehavioral study to 
assess the role of lipid factors present in maternal rat feces in fat 
absorption and cerebral developnent of neonatal rats is in progress. The 
Lipids Laboratory is also measuring lipid metabolic parameters in a study 
of the effects of estrogen replacement therapy in post- menopausal women. 
In another new study, the effect of parenteral therapy with dextrose 
alone on surfactant fatty acid concentrations is being examined to deter- 
mine whether essential fatty acid deficiency might result in patients held 
on this therapy during assisted respiration. 

Research has continued in Lipids Laboratory II on the oxygenated sterol 
compounds, which are potent inhibitors of sterol synthesis in a variety of 
mammalian cells in tissue culture. Recent findings indicate that all 
density classes of human serum lipoproteins bind oxygenated sterol com- 
pounds, and that lipoproteins can act as acceptors of oxygenated sterols 
previously inserted Into red cells. Human low-density lipoproteins com- 
pete more effectively than high-density lipoproteins with red cell mem- 
branes for oxygenated serum compounds. When long-term human B-lymphocyte 
lines were used as a model of nucleated mammalian cells, results paral- 
leled those for insertion of oxygenated sterol compounds in red cell 
membranes. Several studies of cholesterol synthesis in leukemia cell 
lines are described in detail in the technical progress report that fol- 
1 ows. 

In the Lipoprotein Laboratory, in vitro studies of the interaction between 
Intralipid and lipoproteins have continued. Recent results indicate that 
the in vivo exchange of apoproteins between chylomicrons and high density 
lipoproteins may be affected by the physical properties of the apopro- 
teins, rather than the action of lipolytic enzymes. The work has also led 
to the successful isolation of apoprotein A-IV from human plasma in a- 
mounts sufficient for characterization of Its physical properties as well 
as el ectroimninunoassay studies of its concentration in patients with a 
variety of lipoprotein disorders. Also in this laboratory, a method has 
been developed for the rapid fractionation of the major apoproteins of 
plasma lipoproteins. The apoproteins are isolated in highly pure form 
with good yield in about 30 minutes using high-performance liquid chroma- 
tography. 

In collaboration with Litton Bionetics (Kensington, MD), the Lipoprotein 
Laboratory has screened about 100 rhesus monkeys to assess the relation- 
ship between genetic and dietary factors in the expression of hyperlipide- 
mia caused by administration of a high- fat diet containing 15% fat and 
variable amounts of cholesterol. One of the goals of this project is to 
establish the molecular basis for the "low responders," the animals that 
show no change in lipoprotein and cholesterol profiles in spite of their 
high fat intake. 
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Another study involves the use of oral Intralipid for studying the rela- 
tionship between cholymicrons in lymph and plasma of normal and hyper- 
lipidemic dogs. This study addresses the nature of the processing of 
cholymicron apoproteins, particularly apo A-I and apo A-IV, during their 
transfer from lymph to plasma. 

DIABETES AND NUTRITION 

Studies conducted in the Radioimmunoassay Laboratory indicate that the 
insulin resistance associated with cirrhosis may result in part from 
decreased binding of insulin to target tissues, as insulin binding by 
erythrocytes and monocytes was significantly decreased, probably because 
of a decreased receptor number per cell that is not related to basal 
insulin levels. Surface receptors for pancreatic hormones in dog and rat 
hepatocytes were found in another study to be associated with differences 
in qualitative and quantitative aspects of hormone-target cell interac- 
tions. 

Another protocol assessed the risk and possible mechanisms of hypogly- 
cemia occurring during moderate exercise in insulin-dependent diabetics 
receiving a constant insulin infusion. Under the conditions used, exer- 
cise did not result in hypoglycemia. A study of rat and dog plasma indi- 
cated that somastostatin is present and that it may be a hormone distinct 
from SRIF. In an experiment with dogs, glucose ingestion was shown to 
rapidly increase the extraction of insulin by the liver, which was asso- 
ciated with decreased hepatic glucose output. 

NUTRITION AND GROWTH 

Studies of the mechanism by which chronic intestinal diseases alter nutri- 
tional status and linear growth are continuing. About 60 children with 
chronic inflammatory bowel disease are being followed longitudinally to 
correlate changes in nutrient intake, measures of nutritional status, and 
specific hormone levels (including the somatomedins) with growth veloci- 
ty. 


Somatomedin concentrations increase with (and usually preceding) improved 
growth velocity. Quantitation of enteric protein loss has recently been 
added to this study. Recent results indicate that genetic factors may be 
more important in influencing the incidence of lactose malabsorption in 
these patients than the degree of intestinal disease. Analyses are in 
progress for the first patient in a protocol to study energy expendi- 
ture/balance in children with Crohn's disease during nutritional support. 
A multi-center study of ISC-labeled lipids in the assessment of gastroin- 
testinal and pancreatic disease, also conducted in collaboration with the 
Stable Isotopes Laboratory, has been completed. 

TRACE METAL METABOLISM 

Renovations for this laboratory are near completion. It has been designed 
and equipped to do the greatest range of trace elements possible with 
accuracy and precision in a variety of biological tissues. When opera- 
tional , this laboratory will have unique capabilities for research in a 
clinical setting. The investigators are using an instrument located in 
another department at the University of Chicago to pursue two interim 
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projects, one on zinc status and immune function, and the other on zinc, 
copper, and iron interactions in mammalian species. Studies of cell lines 
and other tissues that might provide a clinically useful indicator of 
trace metal status are planned for the new laboratory. Sampling to estab- 
lish normal ranges of several trace elements for the laboratory has begun. 

NUTRITION SUPPORT SERVICE 

The Nutrition Support Service is involved in several clinical research 
protocols. Two studies concern the mechanism of the hypercalci uria often 
observed with TPN. One is assessing the effect of protein intake while 
the other concerns the effect of infusion rate {continuous vs. intermit- 
tent infusion schedule) on calciim excretion. Correlative experimental 
studies are also in progress, and both protocols include insulin assays 
provided by the Radioimmunoassay Laboratory. 

A prospective study of the changes in serum lipids and lipoproteins that 
occur during parenteral nutrition is underway; under the auspices of 
Lipids Laboratory I, changes in serum triglycerides, cholesterol, free 
fatty acids, phospholipids, and HDL-chol esterol are being documented in 
these patients. Another ongoing study compares the efficacy of semi per- 
meable and occlusive dressings in preventing catheter- rel ated infections; 
19 patients have been studied to date. 

In another study, the stability of thiamin in parenteral solutions con- 
taining sulfite ions as a preservative was examined. Thiamin was found to 
be stable in typical TPN solutions containing amino acids, dextrose, 
multivitamins, etc. However, when multivitamins with thiamin were added 
directly to amino acid solutions containing 0.1% sulfite, significant 
degradation (60% in 22 hr) occurred. 

A pilot protocol addressing the mechanism of hypouricemia associated with 
total parenteral nutrition was recently initiated in collaboration with 
nephrologists from Michael Reese Hospital. The purpose of the study is to 
determine whether uricosuria accounts for the significant hypouricemia ob- 
served and also to define the time course of this phenomenon. Additional 
studies are planned. 

SUMMARY 

With the designation of the University of Chicago Clinical Nutrition 
Research Unit, many diverse research, education, and clinical activities 
in nutrition have been enhanced. The network of core laboratories has 
facilitated interdisciplinary approaches to research on nutritional as- 
pects of human disease, while enabling ongoing basic research to continue. 
These facilities have also increased diagnostic capabilities and fostered 
the increasing activity of the Nutrition Support Service in patient care 
and consultation. The CNRU has, by building on the expertise of existing 
research programs, stimulated nutrition research activity at the Univer- 
sity of Chicago. Educational efforts have been increased in response to 
growing interest and awareness. 
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CLINICAL NUTRITION RESEARCH UNIT 
UNIVERSITY OF WISCONSIN - MADISON 


Co-Principal Investigators: Earl Shrago, M.D. - Alfred E. Harper, Ph.D. 

OVERVIEW OF ONGOING ACTIVITIES 


The Clinical Nutrition Research Unit (CNRU) at the University of 
Wisconsin is actively engaged in the support of research, education and 
training, and patient care in the area of clinical nutrition. The 
faculty and staff include physicians and Ph.D. scientists from a variety 
of departments in the Medical School, University Hospitals and the 
College of Agricultural and Life Sciences. This environment has afforded 
us the opportunity of carrying out our primary mission, mainly to serve 
as the focal point for the pursuit of fundamental research in clinical 
nutrition. 

The CNRU, therefore, supports a broad area of research in clinical 
nutrition cutting across the boundaries of basic and clinical science 
which reflects the diversity of interests of scientists at the University 
of Wisconsin and takes advantage of unique opportunities offered by 
various programs on the campus such as the Cancer Center and Specialized 
Center of Research in Metabolism and Nutrition of Infant Lung Disease. 

The major areas of research emphasized in the CNRU are: carnitine 
nurtriture and its potential deficiency in disease states and carnitine 
therapy, the effects of nutrients and natural products on serum lipids, 
particularly total and HDL cholesterol; and the adverse effects of 
total parenteral nutrition leading to complications of fatty liver and 
metabolic bone disease. 

The research projects are an integral part of our training program. 

In addition to postdoctoral fellows and graduate students working in 
the laboratories of the individual investigators associated with the 
CNRU, the University supports four M.D. fellowships in clinical nutrition. 
All of the fellows participate in some related research project and 
maintain continuous involvement with the Nutritional Consultation and 
Support Service in the hospital and clinics. Future plans call for the 
initiation of a predoctoral and postdoctoral training program in oncology 
and nutrition involving both the clinical and basic science faculty 
with special emphasis being given to an M.D. - Ph.D. program in clinical 
nutrition. 

Within a relatively short time span the impact of the CNRU on a 
Campus with a long tradition of research in experimental nutrition has 
been quite impressive. In particular, the integration of clinical nu- 
trition into Medical School education, patient care in the hospital and 
clinics and cooperative research projects with faculty in the clinical 
departments has been very successful and is gaining in momentum. 
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DESCRIPTION OF ONGOING RESEARCH 


A multidisciplinary group of scientists in the Clinical Nutrition 
Center including biochemists, exercise physiologists, nephrologists, as 
well as nutritional scientists have been studying the metabolic and 
clinical consequences of a carnitine deficiency state brought about by 
dialysis therapy. The patients, almost all of whom had a Type IV hyper- 
lipoproteinemia, have been subjected to prolonged hemo or peritoneal 
dialysis. During dialysis therapy, an acute precipitous decrease in 
serum carnitine was observed with an equivalent rise in concentration in 
the dialysate. In some patients subjected to muscle biopsy, a 50% 
decline in free and total carnitine was also detected, and this was not 
influenced by a prolonged period of exercise. The patients' diets were 
analyzed for carnitine and found to be adequate in terms of intake, 
however, synthesis of carnitine by the kidney might be compromised. 

Future studies are being directed toward investigation of the po- 
tential significant inverse relationship between serum carnitine and 
VLDL concentration. Moreover, protocols are being prepared to study the 
effect of L-carnitine supplementation on concentrations of serum VLDL, 

LDL and HDL in normal volunteer subjects on various dietary regimens and 
in patients with Type IV hyperlipoproteinemia associated with low HDL 
levels. Since serum carnitine values do not accurately reflect tissue 
concentrations, and muscle biopsy is not appropriate for routine use, a 
method to determine the concentration of carnitine in platelets is being 
developed. This cellular source, which is accessible and is known to 
concentrate carnitine, may well reflect the overall tissue concentrations. 

A comprehensive investigation is being carried out on the effects 
of various nutrients and natural products on total and HDL cholesterol. 

A major study was possible in one particular area as the Department of 
Human Oncology at the University is one of the major centers for inter- 
feron therapy. Following up a letter to the editor in a leading medical 
journal indicating that a-leukocyte interferon decreased HDL levels in 
three volunteer subjects, a major study has been underway in which not 
only a-leukocyte interferon which is only 20% pure, but also the pure 
recombinant DNA interferon and g-fibroblast interferon were tested in a 
large group of well controlled patients whose dietary history was also 
obtained. Both total cholesterol and HDL cholesterol fell during therapy 
with a-leukocyte and recombinant DNA interferon and returned to normal 
following cessation of therapy. In a second study which has not involved 
a large enough group of subjects to obtain statistically significant 
numbers, there appears to be a somewhat different effect with fibroblast 
interferon in that total cholesterol drops, whereas, the HDL levels 
remain approximately the same, implying that the change occurred in the 
LDL fraction. These investigations are being intensively pursued. 

An epidemiologic and clinical study is being carried out on the 
link between anemia, particularly that due to iron deficiency, and serum 
cholesterol which appears to stand up after the general nutritional status 
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of the subject has been taken into consideration. A significant positive 
correlation between hematocrit and serum cholesterol levels in both 
patients and healthy subjects after taking age, sex, body weight and 
height into account has been observed. Similar studies are underway on 
sporadic and frequent blood donors. Also, a study is being done to 
determine whether the serum cholesterol and HDL levels in patients who 
have hereditary spherocytosis are significantly different from those of 
their siblings who do not have anemia. Finally, an animal model, the 
sex-linked, iron-deficient anemic mouse, is being tested to determine 
the mechanism for the relationship between hematocrit and cholesterol. 

As part of a large project on the effect of trace metals on human 
mineral metabolism, a study of effects of ingestion of small amounts of 
aluminum on blood lipid levels and vitamin D metabolism was carried out 
on human volunteers. Following aluminum ingestion, serum levels of 25- 
hydroxy vitamin D were lower although they were not significantly lower 
during the treatment. Dietary aluminum intake did not affect serum 
lipid levels. Under the supervision of recognized experts on the faculty 
of the Department of Nutritional Sciences, the Core Laboratory of the 
CNRU has taken responsibility for selenium analyses which will be per- 
formed on request for other Centers around the country. 

A concerted effort is being made to elucidate and understand the 
factors leading to certain complications from total parenteral nutrition. 
In particular, the development of fatty livers following infusion of 
nutrients is being studied in the rat maintained on continuous intra- 
venous feeding. As serum enzyme changes used to detect fatty liver are 
poor indicators of early fat infiltration, particular emphasis is being 
placed on methodology to detect fatty infiltration by the use of lipo- 
philic radiopharmaceuticals administered to the patient so that hepatic 
retention can be quantitatively detennined by external measurements. 

These latter studies are being carried out in collaboration with the 
Nuclear Medicine Section in the Department of Radiology, and the project 
will soon be implemented in human subjects. 

An in-depth nutritional assessment study on patients with chronic 
obstructive pulmonary disease was carried out with the collaboration of 
the members of the Pulmonary Division of the Department of Medicine. 

The patients who come from all over the State of Wisconsin are part of a 
rehabilitation program to determine the most efficacious therapy for 
their chronic lung disease, It was found that in a number of cases 
which made up a selective sub-group, nutritional supplementation proved 
to be of therapeutic value. Studies are now going on to determine the 
mechanism for the hypercatabolic state in many of these patients as well 
as the relationship of nutrition and exercise, particularly movement of 
the intercostal muscles, to the elevated levels of serum high density 
lipoprotein cholesterol which has been recently detected. In related 
clinical studies, research support in the form of laboratory technology 
and nutritional assessment is also being given to a project on the 
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epidemiology of retinopathy in diabetes and to a study of the effects of 
a number of nutritional variables in a group of patients with anorexia 
nervosa. 

In a recently completed project a faculty investigator and research 
fellow in the Clinical Nutrition Center participated in a very important 
study providing definitive information that the a amylase inhibitor for- 
mulation (starch blocker) is ineffective in Man (Science 28 January 1983, 
pp. 393-394), The critical data in man was obtained with the breath 
hydrogen analyzer, an item of equipment belonging to the Core Laboratory 
of the Clinical Nutrition Center. This study also permitted the develop- 
ment of breath hydrogen analyses for clinical use, and the test is now 
part of the diagnostic armamentarium of the Nutrition Consultation 
Service in the hospital. 
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SUMMARY OF CNRU ACTIVITIES 


Columbia University College of Physicians and Surgeons 

The CNRU at Columbia University College of Physicians and Surgeons 
consists of 3 core components: Clinical, Laboratory, and 

Biomathematics. In addition, the CNRU supports a New Investigator as 
well as a number of pilot projects. The clinical and research activ- 
ities of the unit are channeled through these components. Education- 
al activities include the academic and public education programs of 
the Institute of Human Nutrition headed by Dr. Myron Winick, also 
Director of the CNRU, as well as the clinical teaching activities of 
all members of the CNRU staff. 

The clinical core, directed by Dr. William C. Heird, includes a team 
of physicians, nutritionists, nurses, and technicians. The nucleus 
of this team is the Nutrition Support Service of Babies Hospital 
(Presbyterian Hospital in the City of New York); additional personnel 
to assure availability of all nutritional support activities for 
research as well as clinical needs are supported by CNRU funds'. 
Unique components available only for research needs include availa- 
bility of neuro-psychol ogical follow-up and studies of energy expen- 
diture. 

The Laboratory Core component, headed by Dr. Ralph B. Dell, includes 
an amino acid laboratory, a lipid laboratory, and a general biochem- 
istry and nutrition laboratory. The assays performed by these labo- 
ratories are available to any investigator within the University 
provided the study of which they are a part meets the approval of one 
of the CNRU's advisory committees. Unlike the Clinical Core, this 
component is available for research purposes only. 

The Biomathematics Core component, directed by Dr. Rajasekhar 
Ramskrishnan, includes biostatisticians and computer programmers. 
This team is available to help with study design as well as data 
analysis. The facilities of the group are shared by other major 
research activities, one directed by Dr. William C. Heird, Department 
of Pediatrics (Nutritional Goals vs. Tolerance in LBW Infants), and 
another directed by Dr. DeWitt Goodman (Atherosclerosis SCDR), De- 
partment of Medicine. The group also has close ties to the CLINFO 
system of the General Clinical Research Center. 

The academic program of the Institute of Nutrition includes both 
Masters and Ph.D. degree programs, a required course for second year 
medical students and a general lecture series for the entire institu- 
tion. Public educational activities include a yearly symposium, a 
monthly newsletter, and a public radio program. 

Major general areas of research supported entirely or in part by the 
CNRU are directed toward nutrition of low birth weight infants, 
metabolic effects of total parenteral nutrition, cholesterol turnover 
and metabolic response of stressed patients. While research in all 
these areas continues, a number of specific studies have been 
completed. 



A specific study related to the general area of low birth weight 
infant nutrition has established that taurine supplementation of 
infant formulas maintains body taurine pools but does not affect 
intestinal fat absorption, as would be expected if maintenance of 
taurine pools increases bile salt pool size. Another study in this 
general area has shown that plasma and urinary cyst(e)ine concentra- 
tions are similar in low birth weight infants fed formulas containing 
unmodified cow milk protein (which contains very little cysteine) or 
modified cow milk protein (which contains twice as much cysteine). 
This latter study also established that the metabolic acidosis ob- 
served in low birth weight infants fed unmodified cow milk protein 
formulas but not in infants fed modified cow milk protein formulas 
results from accumulation of nonmetabol izable or unmetabolized organ- 
ic acids. These, in turn, are produced from excess amino acids. 

A study exploring the hypothesis that improving the nutritional 
status of patients with cystic fibrosis (with short-term total paren- 
teral nutrition) will improve pulmonary function has been completed. 
Results show improvement of respiratory muscle strength during the 
period of total parenteral nutrition; however, oxygen saturation 
decreases during this time, probably as a result of fluid accumula- 
tion during total parenteral nutrition. Future studies in this area 
will confirm this latter assumption and also explore the hypothesis 
that maintenance of improved nutritional status (with long-term 
parenteral nutrition) will result in maintenance of, and perhaps 
continued improvement in respiratory muscle strength. 

Studies to define the requirements of amino acids for parenteral 
nutrition, begun a number of years ago, have continued with CNRU 
support. These studies have resulted in formulation of a mixture of 
ammo acids that appears to produce normal plasma concentrations of 
all ammo acids in infants and young children requiring total paren- 
teral nutrition. Studies are planned in animals to determine if 
parenteral nutrition regimens that result in normal plasma and tissue 

ammo acids patterns are beneficial with respect to ongoing protein 
syn u mg sis* 


patients requiring total parenteral nutrition 
suggest that the ratio of linoleic and linolenic acids in parenteral 
ipid emulsions is of considerably greater importance than in dietary 
lipid. When administered parenterally , even a modest amount of 
linolenic acid appears to inhibit conversion of linoleic acid to 
arachidomc acid. On the other hand, parenteral lipid emulsions that 

^ content of linolenic acid 
phospholipids. Future studies in this 
area will define the optimal amounts of both linoleic and linolenic 
acid required to maintain a "normal" fatty acid pattern of serum and 
tissue lipids. Other studies in this area will determine the effect 
of abnormal plasma lipid fatty acid patterns (e.g., low content of 
arachidomc acid) on prostaglandin production. 
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National Institutes of Health 
Intramural Program in Nutrition Research 


by 

Artemis P. Simopoulos, M.D 




NATIONAL INSTITUTES OF HEALTH 
INTRAMURAL PROGRAM IN NUTRITION RESEARCH 


Institutes supporting intramural research 1n nutrition include NCI, 
NHLBI, NIDR, NIADDK, NIAID, NICHO, NEI, NIEHS, and NIA. Most of this 
research takes place on the NIH campus in Bethesda; however, the 
NIEHS staff conducts research in Research Triangle Park, North Caro- 
lina, and the NIA intramural program is located at the Gerontology 
Research Center in Baltimore, Maryland. 

Intramural research projects include prospective randomized clinical 
trials, longitudinal studies on the metabolism of nutrients and on 
food toxicity in healthy volunteers and patients with various disease 
states, and animal studies. Among the ongoing long-term studies are: 
the U.S. cancer mortality survey, in which the role of nutrients in 
cancer mortality is an important component; studies on the effects of 
total parenteral nutrition in cancer treatment; the Type II coronary 
intervention study, which seeks to determine whether lowering LOL 
cholesterol will slow, stop, and/or reverse the progression of coro- 
nary artery disease in patients with hypercholesterolemia; and longi- 
tudinal studies on human aging. 

The bulk of the NCI intramural research lies within the general 
category of skin cancer chemo prevent ion through the use of vitamin A. 
Several researchers are analyzing the morphological effects, bio- 
chemical mechanisms, metabolic pathways, and dose toxicity of syn- 
thetic vitamin A (13-cis-retinoic acid) and its analogues in cell 
cultures and laboratory animals. 

These studies should provide information on the cellular and molecu- 
lar basis of skin carcinogenesis as well as the therapeutic value and 
anti- promoting properties of vitamin A, before and after the onset of 
mal ignancy . 

NCI has several research projects evaluating the relationship between 
nutrition and cancer etiology. Cross-cultural surveys and case 
control studies are under way to study the incidence of bladder, 
breast, colon, and other cancers in regard to dietary patterns among 
target groups. These projects are attempting to isolate nutritive 
factors in cancer etiology from other variations in lifestyle among 
the study groups. A NCI study is looking into the carcinogenicity of 
foodstuff contaminants and artificial sweeteners in primates. The 
effects of specific fatty acids and lipotropes iri modifying the 
uptake and resistance to carcinogens in mammary and liver cells and 
the impact of manipulation of hormones and dietary lipid intake on 
mammary tumor incidence are being evaluated. 

Basic research in energy exchange and expenditure, conducted on 
experimental animals, involves the use of whole body calorimetry to 
investigate differences between normal and tumor bearing animals. In 
addition, these experimental studies should elucidate the physiologi- 
cal basis of cachexia, which often characterizes cancer patients. 
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NCI is actively involved in assessing the efficacy of TPN as a means 
of nutritional support for the cancer-bearing host. Prospective 
randomized protocols for the use of TPN as an adjunct to aggressive 
chemotherapy and radiation treatment are under way. In addition, the 
NCI intramural program operates a large service component in which 
patients receiving TPN at NIH are studied for deficiencies in vita- 
mins, trace metals (zinc, copper, chromium), essential fatty acids, 
and efficacy of TPN. Studies are done on gluconeogenesis, protein 
synthesis, glucose disposal, body composition of potassium, alanine 
kinetics, mineral balance, and requirements for all known nutrients. 


Scientists in NHLBI are working toward delineation of the molecular 
and structural properties of the human plasma apolipoproteins, the 
physiological role of the apolipoproteins and lipoproteins in lipid 
transport, the determination of the mechani sms involved in regulation 
of cellular cholesterol metabolism and transport, and the elucidation 
of the metabol ic and mol ecu! ar mechani sms involved in plasma lipopro- 
tein biosynthesis, transport, and catabolism in normal individuals 
and patients with disorders of lipid metabolism and atherosclerosis. 
Other research is exploring iron chelation in transfusional hemosi- 
derosis, hematopoiesis in bone marrow failure, biochemistry of the 
spontaneously hypertensive rat, regulation of tyrosine hydroxylase in 
the central nervous system, and metabolism of lipids in human fibro- 
blasts and muscle cells grown in culture. 
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leukotriene release in the bowel, and ways in which food substances 
trigger that release. Histamine and leukotrienes are the 
pharmacological substances in the body which produce the tissue 
reactions recognized clinically as being allergic. Thus, they may be 
responsible in part for the gastrointestinal upset, rashes, and other 
signs and symptoms of food allergies. 

Numerous intramural nutrition research projects are carried out by 
NICHD. Scientists are studying the way in which a cell coordinates 
the expression of its genetic repertoire under conditions of nutri- 
tional deficiency, the el ectro- physiol ogical effects of long chain 
free fatty acids on spinal cord cells in tissue culture, and trends 
in breast and bottle feeding among Pima women of the Gila River 
Reservation in Arizona. Researchers are also working to improve the 
therapy of severe hypoglycemia and the nutritional therapy of glyco- 
gen storage diseasesi in collaboration with scientists from the 
National Institute of Mental Health, NICHD researchers have estab- 
lished a protocol to study the effects of sugar on hyperactivity in 
children whose parents have observed that dietary sugar incites 
hyperkinetic behavior. 

In other NICHD research, scientists are working to develop new stable 
isotope probes to study human calcium metabolism in lactation and in 
various metabolic disorders, such as dystrophic calcification. In 
attempts to better understand the phenomenon whereby changes in 
nutritional environment during development and growth modify differ- 
entiation and maturation of cellular processes, researchers are 
continuing their investigations of nutritional modulation of genetic 
expression in the developing mammalian pancreas. Research is contin- 
uing, too, on various inborn errors of metabolism, including gluta- 
thione synthase deficiency, gl ucose-6- phosphate dehydrogenase defi- 
ciency, cystinosis, homocystinuria, phenyl ketonuria, adrenal leuko- 
dystrophy, and galactosemia; various kinds of experimental nutrition- 
al therapies are being investigated in these disorders. Investiga- 
tors are also attempting to ascertain if vitamin E administration 
will reduce neonatal hyperbilirubinemia secondary to glucose-6-phos- 
phate dehydrogenase (G6PD) deficiency, and whether vitamin E admini- 
stration will reduce the frequency and severity of the acute 
hemolytic crises responsible for the major morbidity and mortality in 
this prevalent genetic disease. The effects of beta- carotene, anoth- 
er antioxidant, in chronic severe 66PD deficiency are also being 
examined. 

Studies involving vitamin A (retinol) play a major role in NEI intra- 
mural research. Although the special role that vitamin A plays in 
vision is well known, the more general role this vitamin and its 
derivatives play in differentiation and maintenance of ocular epi- 
thelial tissues is less well understood. NEI scientists have devel- 
oped preliminary biochemical data which shows that a normal metabo- 
lite of retinol, retinoic acid, has a specific cell receptor on both 
normal retina and retinoblastoma cell nuclei in culture. This may 
provide important additional information on the role of retinol in 
vision and the role of its derivative retinoic acid in the maturation 
and maintenance of epithelial cells. 
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urine levels of chromluim have recently been developed, and are being 
used in a study to establish age and sex adjusted normal serum lev- 
els. Chromium has also been postulated to influence the development 
of coronary heart disease through its effect on lipid metabolism. 
This study will examine fasting chromium levels in individuals with 
and without coronary heart disease, and serum lipid levels prior to 
and following chromium supplementation. 

Reports in the literature suggest that the rate of secretion and/or 
the composition of saliva are altered with increasing age. These 
findings are being re-evaluated as part of an assessment of the oral 
physiological status of a subset of participants in the Baltimore 
Longitudinal Study of human aging (BLSA). Work has been concentrate 
on (a) general demographic and dental descriptions of the partici- 
pants, (b) evaluation of fluid output and exocrine protein secretion 
from stimulated parotid salivary glands, and (c) evaluation of taste 
acuity and taste intensity perception. Generalized age-related 
changes in salivary gland function were not found in this group of 
subjects, although specific age-related changes in electrolyte han- 
dling were noted. In a related study, age related changes in sali- 
vary gland function are being studied using both parotid and sub- 
mandibular glands from young and aged rats; these studies have so far 
focused on the mechanism of protein synthesis and release, and on the 
control of gland function by neurotransmitters. 

NIA intramural scientists, in collaboration with scientists at the 
USDA-Tufts University Center for Human Nutrition and Aging, have 
begun plans for a retrospective analysis of dietary data collected 
from participants in the BLSA. Participants during the years 1961 to 
1965 and from 1968 to 1975 completed 7-day dietary diaries preceding 
each visit to the Gerontology Research Center. These visits are 
scheduled at 1- to 2-year intervals depending on the age of the 
subject. Nearly 200 participants completed at least one such diary 
in each of the three 5-year intervals 1960-65, 1966-70, and 1971-75. 
The planned analysis will involve assessment of daily variability of 
nutrient intake as well as variability from one visit to the next for 
individual participants. 

Supporting all the Institutes in their intramural research is the 
Division of Research Services (DRS). The DRS laboratory animal 
nutrition research program works to improve the quality of laboratory 
animals being produced for research by improving their nutritional 
status. Series of feeding trials are designed to evaluate new diets 
and to determine the nutrient requirements of various strains or 
stocks of animals within a species. Data obtained from these studies 
form the basis for formulating diets having optimal nutrient concen- 
trations for specific animals. These data are used to develop stan- 
dard reference diets for use throughout NIH and the entire biomedical 
research community. Diets with either deficient or excess nutrient 
concentrations are evaluated to provide animal models with nutrition 
related diseases for study by NIH investigators. Studies are also 
conducted to develop satisfactory diets for the various animal spe- 
cies being introduced to biomedical research as new models. 
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The intramural nutrition research program of NIH complements and 
augments the extramural program by concentrating on research particu- 
larly rel evant to the mission of the Institutes that utilize the 
tacilTties and scientific expertise available on the NIH campus. 
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We are very pleased indeed to participate in this First Annual Con- 
ference. It seems to me that the idea of annual conferences at the 
Federal level on our favorite subject of nutrition research is long 
overdue. Personally, I think it is the best thing the OSTP Joint Sub- 
committee on Human Nutrition Research has come up with to date, and we 
look forward to participating in this type of activity in the years 
ahead. It's great to find out firsthand what the other agencies are 
doing. 

The FDA Nutrition Research Laboratories were established in 1938, so 
we have been in business for almost 45 years. Today the FDA budget 
for nutritional activities approximates $8.7 million annually, involv- 
ing over 175 personnel. About half of both dollars and people are 
devoted to research. Most of FDA's nutrition work la performed in- 
house, our extramural budget for contract research having decreased to 
less than $1 million this fiscal year. 

The earliest work — which continues to this day — is in the area of 
development of chemical, microbiological and animal methodology to 
analyze the nutrient composition of foods* Perhaps one of the best 
examples is the work of Elmer M. Nelson and coworkers who, in 1938, 
developed that rat bioassay determination of vitamin D in milk as an 
urgently needed method to measure compliance with one of the first 
standards promulgated under the brand new Food, Drug and Cosmetic Act, 
l.e. , for vitamin D milk. Although new methods using high pressure 
liquid chromotography are now available, the Nelson bioassay remains 
to this day as the standard method to determine the vitamin D content 
of foods. 

Since the 1940 's, FDA scientists have been working in the field of 
nutrient bioavailability, first on vitamins and, more recently, on 
minerals. In 1977, for example, James C. Fritz and coworkers 
published the rat hemoglobin repletion test for measuring iron 
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bioavailability — a method now accepted by the Association of Of- 
ficial Analytical Chemists as the best method for such bloavailabilitv 
measurement. ^ 


Another example of an historical contribution is the work of O.L. 
Kline and coworkers who published their work in 1942 on a convulsive 
syndrome in young rats associated with vitamin 85 deficiency. This 
basic observation led to immediate identification of the etiology of 
the convulsive disorder observed in late 1952 and early 1953 in 
Infants fed a specific infant formula which proved to be 85 de- 
ficient because of excess thermal processing. As many of you will 
recall, after many years with FDA as Director of the Division of 
Nutrition, Dr. Kline retired several years ago as Executive Officer of 
the American Institute of Nutrition. 

Some of the earliest clinical work on chromium effects on glucose 
tolerance was conducted by L.L. Hopkins of our laboratory in the 
mld-eo's. Over the last decade. Dr. Mattie Rae Fox has developed the 
Japanese quail as an outstanding model for the study of nutrient de- 
ficiency, imbalance and toxicity and for measurement of bioavailabil- 
Ity of minerals in foods, the number of papers in peer-reviewed 
Journals now numbering approximately 30. Dr. Fox was also the first 
investigator to demonstrate the protective effect of ascorbic acid on 
cadmium Intoxication. In recent years, we have focused on nutrltonal 
relationships to heavy metals. For example, we supported the blood 
lead component of the Second National Health and Nutrition Examination 
Survey, the results of which, published in the New England Journal of 
Medicine, were of major value to EPA in its recent decision to main- 
tain strict controls on the lead content of gasoline. Our primary 
interest in lead relates to its Impact on calcium and vitamin D 
absorption and metabolism, further evidenced by our support of a 
significant portion of the elegant research on the subject by Dr. 
Hector DeLuca and his colleagues# 

As a regulatory Agency, FDA’s primary responsibility is to the 
nation s consumers. To carry out this responsibility, the Agency must 
have knowledge of consumer needs for information and the best means 
for providing this information. The Division of Consumer Studies is 
the only research unit at the Federal level devoted directly to con- 

pertains to nutrition. The unit was established 
in 1972 and is primarily involved in the study of consumer behavioral 
changes over time as influenced by Federal and other programs such as 
nutrition labeling, warning labeling and the current effort to reduce 
the sodium content of the food supply. The summary of FDA's nutrition 
research that follows is only a portion of FDA's total research on 
foods which Includes comparable efforts in such areas as toxicology, 
microbiology, food technology, packaging technology, and food an- 
alytical chemistry. FDA* s total budget in the food area is ap- 
proximately 100 million dollars of which approximately twenty-five 
percent is spent on research. Many of the research programs are high- 
ly Interrelated and significant sharing of services and equipment 
across research programs occurs. Similar sharing of services and 
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equipment occurs between regulatory programs and research programs 
provides an opportunity for more effective use of resources which 
would not be possible if these missions were not tied together in a 
single Agency. 
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FDA Division of Nutrition 


By 

John Vanderveen, Ph.D. 




DIVISION OF NUTRITION 
NUTRITION RESEARCH 
FOOD AND DRUG ADMINISTRATION 

This paper describes the statutory basis for nutrition research at 
the Food and Drug Administration (FDA)» some goals of the nutrition 
research program, and key research activities. 

Introduction 


The FDA is the Federal agency principally responsible for administer- 
ing the provisions of the Federal Food, Drug and Cosmetic Act, which 
was originally signed into law in 1938. The agency quickly recog- 
nized that nutrition research was important to the fulfillment of its 
mission under the act. Nutrition research at FDA commenced in 1938 
and has continued to the present as an organizationally recognized 
unit. Recent amendments to the act as well as other Congressional 
activity in the area of nutritional impact on food safety has served 
to reinforce FDA's view of the importance of nutrition research. 

There often is the misconception by those outside the agency that the 
Food, Drug and Cosmetic Act narrowly constrains nutrition research at 
FDA solely to the support of regulations such as nutrition labeling 
and food standards. Certainly these are important aspects of re- 
search in the FDA Nutrition Program, but they are by no means the 
only significant goals. The act is broader than this narrow view 
would suggest, and a broad breadth program of nutrition research is 
required. For example, nutrition research is needed to; 

0 monitor and influence technological trends that may impact on the 
nutrient quality of the American food supply; 

0 provide a rational basis for use of the food supply as a vehicle 
for nutritional management of disease and injury; and 

0 establish a resource for efforts to influence dietary trends that 
may impact on the nutritional health status of the American 
publ ic. 

FDA's strategy for achieving these goals is to maintain a high quali- 
ty research capability in three major domains: nutritional quality 
and safety of the food supply, nutrient analysis to assist in the 
establishment of criteria to protect against misleading food label 
information or fraud, and assessment of the nutrition status of the 
American population. The first area includes studies on nutrient 
bioavailability, interaction between nutrients and other food compo- 
nents or contaminants, nutrient toxicity, nutritional determinants of 
behavior. Surveillance analyses to identify potential problems 
requiring establishment of labeling criteria, and development of 
improved analytical techniques allowing rapid quantitation of nutri- 
ents in the wide range of foods available in the American food supply 
dominate research in the second area. Studies in the third area are 
used to establish health status and nutrient intake of the general 
population and specific subpopulations, and to provide data on the 
dietary management of disease or abnormal physiological states. 
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It is evident that the nature of FDA's role in nutrition research can 
be succinctly summarized as functioning in the applied research world 
with technology transfer as the end result. 


Key Research Areas 

Lipids. Public health may be favorably or adversely affected by new 
food processing methods and new food ingredients that alter the lipid 
or fat content of the food supply. The alteration may be in the form 
of decreases in essential fatty acids, new structural forms {e.g., 
sucrose polyester and tr an s - fatty acids), or increased use of fats 
and oils from unaccustomed sources (e.g., marine oils). The nutri- 
tional and metabolic consequences of these changes is largely un- 
known. In many cases methods currently do not exist for detecting or 
quantitating these substances in food or in body tissues and fluids, 
thus hindering studies on the health consequences of their presence 
or absence. Some recent work in this area at FDA has been the devel- 
opment of techniques to isolate and identify sterol compounds in 
vegetable oils, and the use of sterol and fatty acid distribution 
patterns to detect blending or substitution of fats and oils. The 
use of modern chromatographic techniques has raised questions about 
the traditional wisdom that cholesterol only occurs in animal fat, 
because sterol analysis of vegetable fats has revealed a component 
that appears to be cholesterol per se. FDA research efforts seek to 
chemically identify this substance with certainty because of the 
potential health impact for persons who must control their cholester- 
ol intake. Among planned studies is one on the metabolism of trans- 
fatty acids and of polyunsaturated, long chain natural fatty acids. 
These studies have been initiated by development of methods to detect 
and distinguish between ci s- and trans - fatty acid isomers. 


Nutrient Interactions . Nutrient interactions modify dietary nutrient 
requirements and bioavailability. This impacts on FDA food 
fortification and diet supplement policies and regulations. Interac- 
tions among nutrients, and between nutrients and other food compo- 
nents, also affect the toxicity of hazardous elements, thus impacting 
on agency food safety activities. Agency research on nutrient inter- 
actions, such as the availability of zinc in soy-based foods, is an 
example of research technology that is immediately transferred for 
the public benefit. FDA has developed a model reference diet for 
Japanese quail that is successfully being used to examine questions 
of nutrient interaction. This model has been used, for example, to 
examine the relative toxicity of organically bound cadmium in oys- 
ters vs. inorganic cadmium, without interference from the high miner- 

results showed that low mineral 
cadmiim uptake in the jejuno- ileal section of the 
gastrointestinal tract. Earlier work at FDA has shown that zinc 
suppl mentation reduces accretion of cadmium. Efforts are continuing 
to dote™, no the «tedt of this effect, as are studies to dei^lnl 

"^trients, such as iron, in inhibiting 
lead and other heavy metals. The quail model has also 
dOTonstrate that texturized vegetable protein adversely 
absorption and storage but has no effect on hemoglobin 
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formation. Other agency studies in this area include examination of 
the effects of soy products on zinc requirements during growth, and 
development of a reference diet for rats that is analogous to the 
quail reference diet. FDA is also examining the bioavailability and 
interactions of minerals in natural organic matrices vs. inorganic 
forms. In our Cincinnati laboratories plants are grown in media 
containing radiolabeled traces of the mineral to be studied. The 
tracer becomes incorporated into the plant material which is then 
harvested and used as feed. 

Bioavail abil ity . Food fortification and food safety policies are 
also influenced by data on bioavailability and nutrient toxicity, two 
areas of investigation at FDA that are closely allied to the nutrient 

interaction work. The bioavailability studies are aimed primarily at 

assessing the effect of new fabricated foods on the nutritional 
quality of the food supply, with special emphasis directed at the 
quality of new protein sources. The studies seek to address issues 
such as the quality of the protein itself and the effect of a partic- 
ular protein source on availability of other nutrients. An addition- 
al concern that is receiving increased emphasis is the presence of 
"anti-nutritional" substances, such as proteinase inhibitors, in 
alternative protein sources. 

Nutrient Toxicity . Section 411 of the Food, Drug and Cosmetic Act 

markedly restricts FDA's authority to regulate the use of nutrients 

in food, and in particular, nutrient use in dietary supplements. 
However, FDA can limit nutrient use when clear evidence of nutrient 
toxicity exists. The principal objectives of nutrient toxicity 
research at FDA are to assess the hazards of increased nutrient 
consumption, to determine the bioavailability of heavy metals present 
as contaminants in dietary supplements, and to evaluate the efficacy 
of mineral nutrients to inhibit accretion, and therefore toxicity, of 
heavy metals. Animal models have been developed to accomplish the 
first objective and work will soon begin to evaluate the toxicity of 
manganese, selenium, and multinutrient combinations. The initial 
research applicable to the second objective was the examination of 
bone meal samples for the level of lead contamination. The average 
lead level equaled the upper limit of safety for lead in calcium 
phosphate set by Food Chemicals Codex (5 parts per million). The 
maximum level found was about three times this level. Studies are 
now being planned to evaluate the bioavailability of lead at this 
level In bone meal. This work on lead in bone meal is another exam- 
ple of research that is "transferred" quickly for the public benefit. 
Studies on zinc and iron inhibition of cadmium and lead absorption, 
respectively, were noted in the discussion of nutrient interaction. 
Related work has examined other dietary factors influencing lead 
toxicity, including total calories, calcium, fat, protein, and vita- 
min p status. Because the observed toxic effects are influenced by 
nutritional status, the effects can be thought of as another aspect 
of nutrient toxicity. 

Behavior . Food safety considerations are predicated not only on 
potential toxicity of food ingredients, but also on estimated con- 
sumption. Consumption behavior, and behavior in general, may be 
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affected by nutrients and other ingredients in food. Behavior in 
turn has an effect on nutrient and food intake. These interactions 
may compound other factors affecting nutrient status. FDA is spon- 
soring a contract effort that has developed an animal model useful 
in searching for behavioral effects of nutrients and additives. 
Interest in this area originates from investigations which have 
demonstrated that diet composition profoundly affects certain bio- 
genic amines in the central nervous system. Testing of specific 
substances of Interest, such as sucrose and benzoic acid, will begin 
soon. The effects of sensory inputs on food consumption patterns are 
being examined in-house. Surgical deafferentation of oral 

somatosensation and taste is being used to investigate diet selection 
in rats. Prel iminary data suggest that taste impaired rats select a 
higher proportion of protein in their diet than do normal rats. 
Somatosensoral ly impaired rats reacted no differently than control 
rats to amino acid imbalanced diets, but they did not compensate for 
intra-gastric protein supplementation by reducing oral protein intake 
as did control animals. 

A number of peptides, such as somatostatin and endorphin, have beer 
implicated in the control of food intake. Trial experiments showed 
that somatostatin caused selective reduction in protein intake wher 
rats were allowed to chose between diets containing primarily proteir 
or carbohydrates. These studies are continuing and include the 
development of techniques to measure somatostatin receptors in target 
tissues, as well as examination of nutrient intake effects of other 
peptide neurotransmitters. 

Analytical Methodology . More and more formulated foods are being 
developed as the sole source of nutrition for persons with variouj 
medical problems. In addition to the other nutritional considera- 
tions that these foods present, they may contain refined protein that 
is nutritionally debased. Many substitute foods are being developer 
that also incorporate refined protein. As a consequence of thes€ 
advances in technology, current analytical methods for determining 
nutrient content and quality of foods are often inadequate. Thus, 
methodological research in nutrient analysis plays a critical part ir 
FDA's role as a regulatory agency. It is this research that allow? 
FDA to establish criteria that protect against misleading or fraudu- 
lent food labeling. Current FDA research includes development o1 
chemical methods for vitamin analysis to replace the existing bioas- 
says which are both cumbersome and time consuming. Improved instru- 
mental methods for mineral analysis are also being investigated. 
Efforts are being made to refine the protein efficiency ratio (PER] 
method for determining protein quality, or to replace this methoc 
with one that is more broadly applicable. FDA is completing at 
international collaborative study to compare current analytical 
methods for detenmining "fiber" in foods with a method developed a1 
FDA that incorporates the best features of these methods. A similar 
effort is anticipated for phytate methodology. FDA has participated, 
and continues to participate, in collaborative studies to improvt 
methodology for vitamins, minerals, and macronutrients (e.g.; 
carbohydrates) as well. In progress is an effort that involve? 
collaboration with the infant formula industry to identify the mosi 



accurate and reproducible methods for measuring vitamins and minerals 
in such formulas and similar foods. 


Clinical Nutrition Assessment . Clinical nutrition assessment re- 
search, or efforts to assess the nutrition status of the American 
population, is fast becoming a cornerstone of nutrition research at 
FDA. 

For over a decade FDA has conducted an annual survey of the American 
food supply, analytically determining the level of certain organic 
contaminants, heavy metals, and essential minerals. This is the only 
such survey wherein foods are annually gathered nationwide in a 
consumption-based design. This survey, called the Total Diet Study, 
has a component known as the Selected Minerals in Foods (SMIF) Sur- 
vey. Sodium, calcium and iron are among the 11 essential minerals 
that are monitored. The Total Diet Study has recently been 
redesigned by the Division of Nutrition using the most recent data 
bases on food consumption. The redesigned study will permit FDA to 
determine: yearly trends in the mineral {and heavy metal and contam- 
inant) content of 234 individual foods that are representative of the 
American diet; daily intake and adequacy of each of the 11 minerals 
for each of eight age-sex groups; yearly mineral intake trends for 
each of the age- sex groups; and major food sources of the minerals 
for each sex- age group. 

Food fortification is a recognized public health measure for reducing 
the prevalence of deficiency diseases in the population. Through its 
project on Food Consumption, Diet and Health, FDA monitors and ana- 
lyzes various large data bases on food composition, eating practices, 
nutrient intake, and the nutritional and health status of population 
groups. In addition to the SMIF Survey run by FDA, the agency util- 
izes data bases generated by USDA (Nation-wide Food Consumption 
Surveys), Market Research Corporation of America (frequency- of- eating 
data), and the National Center for Health Statistics (National Health 
and Nutrition Examination Surveys -NHANES). The recently published 
paper on blood lead levels ( N. Eng. J. Med . 307 (10)573-579, 1982) is 
an example of FDA's support of NHANES and the use of the resulting 
data. FDA is now in the midst of a congressional ly mandated analysis 
of NHANES II data relative to zinc, iron and folacin. The thrust of 
this research is to address specific questions that have arisen 
about fortification policies as they are applied to cereal grain 
products. 

Nutritional anemia is a recognized public health concern for some 
subpopulations in this country. FDA has contracted a number of 
studies that are intended to provide a data base on iron in human 
nutrition for evaluating current iron fortification policies. These 
studies seek to determine: the efficacy of iron fortification in 
preventing the development of anemia and in maintaining iron status; 
the absorption of iron by patients suffering from overload syndromes, 
by their immediate relatives, and by alcoholics; racial differences 
in response to iron supplementation; the relationship of iron status 
to mental performance in preschool children; and the bioavailability 
of different iron salts. This latter study will compare rat bioas- 
say, radiotracer absorption by humans, and in vitro methodol ogies. 
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Perhaps the most publicly visible product of ™ = 

assesMent efforts is the Agency' s major effort to encourage the 

industry to voluntarily lower the sodium content 

and to provide consumers with quantitative sodium affect 

food labels--the program having been implemented to fav . . . 

the prevalence, severity and management of essential hypertension. A 
key feature of this effort is an ability to do the research necessary 
to measure its success. FDA nutrition research f ‘VJ? ® 
nunber of continuing efforts that contribute to this capability. 
One, the SMIF survey, has been discussed here. Others are included 
in the descriptions of work performed by FDA's other nutrition re- 
search unit, the Division of Consumer Studies. 


FDA also seeks to maintain contract capabilities to provide state-of- 
the-art scientific analyses by expert task forces. These analyses 
provide expert review of current scientific knowledge, and consensus 
conclusions on major actual or potential nutrition problems of inter- 
est to the agency, e.g., the effects of dietary calciun and phospho- 
rous on bone honieostatls end Its relevance to fortification policies. 
A separate contract focuses on pediatric nutrition problems, e.g., 
maximun and minimim nutrient levels in infant formulas. FDA main- 
tains in-house surveillance of efficacy and safety problems associat- 
ed with medical foods, those foods that are intended to support 
dietary management of diseases or other abnormal physiological 
states. The agency has had expert analyses provided under contract 
in the past on medical food problems, and it will seek such advise 
again when necessary. 


Conclusion 


The knowledge gained from FDA's nutrition research efforts is applied 
through a four-step mechanism to implement whatever changes are 
necessary to successfully reach national nutrition objectives. 
First, FDA maintains communications with industry to promote 
nutritionally sound food processing techniques and adequate food 
labeling, and with consumers to promote nutritionally rational die- 
tary habits. Second, FDA uses its powers of persuasion to move 
industry to act voluntarily with respect to changes perceived neces- 
sary for food labeling and manufacturing. Third, the agency formu- 
lates policies delineating the standards by which it will evaluate 
industry actions that affect the nutritional qual ity of the food 
supply. Finally, FDA promulgates, when necessary, specific regula- 
tions that require industry to either label or manufacture food, or 
both, in a fashion that the agency believes will lead to achievement 
of national nutrition objectives. 

To simmarize and reiterate, FDA maintains a broad nutrition research 
capability in nutritional quality and safety, nutrient analysis, and 
clinical nutrition assessment in order to: influence the nutritional 
quality of the American food supply; enhance the biomedical basis for 
nutritional management of disease or injury; to influence dietary 
trends into beneficial channels; and to support actions that are 
statuton'ly mandated. While some of this work is necessarily basic 
research, most is applied and is aimed at transfer of technology to 
the public domain. 
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DIVISION OF CONSUMER STUDIES 
NUTRITION RESEARCH 
FOOD AND DRUG ADMINISTRATION 


Int reduction 


The Division of Consumer Studies in the Pood and Drug Administration 
(FDA) engages in these broad research activities: (1) consumer 
research which obtains data through surveys and experiments by 
direct contact with the consuming public; and (2) market research 
which obtains data from the retail market place, usually in the form 
of sales volume. 

The FDA must be responsive to the needs and desires of the consuming 
public. To do this the needs and desires must be known. The best 
way to accomplish this is through sound scientific consumer and 
market research. Similar research methodologies are indispensable 
in evaluating regulatory actions and consumer education programs. 

The research is of a pragmatic, action oriented nature designed to 
assist management in decision making and in evaluating the success 
of agency programs. 


CONSUMER RESEARCH 


Nutrition Labeling 

In December of 1969 the White House Conference on Food, Nutrition 
and Health recommended that more nutrition information be made 
available to consumers. In response, FDA initiated a nutrition 
labeling program which resulted in a preliminary proposal in 1972 
and a final regulation in 1973 with an effective compliance date in 
July of 1975. 

In 1978 the FDA, USDA and FTC held hearings on food labeling and 
concluded that current nutrition labeling, a good first step, may 
need revisions to make it more understandable and useful to 
consumers. 

Also in 1978, FDA conducted a food labeling survey with a national 
probability sample and concluded that: 

1. The current nutrition label is seen as complex and technical 
terminology is not well understood. Uncertainty is expressed 
about how to use the information. 
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2. Many people are concerned about the safety of the food supply 
and wish to avoid constituents which may be harmful. 

3. The public is more interested in information about calories, 
sodium, fat and sugars than they are about vitamins and minerals. 

In 1980 FDA sent mail questionnaires to the American Institute of 
Nutrition, companies in the food industry and to a FDA mailing list 
of consumers. There was remarkable agreement in the opinions of 
these three groups which indicates that the belief that there is 
widespread disagreement and controversy on basic nutrition matters 
is not entirely true. Top priority nutrition information included: 
calories, sodium, protein, total carbohydrate, total fat, iron and 
calcium. A lower priority was placed on cholesterol, fatty acids, 
potassium, sugars, fiber, Vitamin A and Vitamin C. It was agreed 
that simplicity and ease of understanding should be major goals of 
any revision of the nutrition label. 

In 1980 FDA signed a contract with Robert P. Gersin Associates, a 
New York design firm to assist in the design of an array of 
nutrition labeling formats to be subjected to consumer evaluation. 

The design of alternate formats has been completed and will be 
presented at a public meeting to be held in Washington, D.C. on 
December 2, 1982. A research plan to evaluate the communication 
effectiveness of the formats will also be presented. The core of 
the research will utilize the eye camera which is a precision 
measuring device. It measures the length of time (to 1/60 of a 
second) the pupil of the eye focuses on a very small area in the 
visual field, the sequence of focuses, whether the eye rechecks 
information, and also reveals what the eye does not see. People who 
have diet-related health problems such as hypertensives, diabetics 
and those with cardiovascular disease will be included in the 
sample. The elderly and undereducated will also be included. The 
research to evaluate the formats should begin in the summer of 1983 
and finished about one year and a half later. 

1982 Consumer Food Survey 

The primary purpose of this research is to establish a baseline 
against which subsequent surveys can be used to evaluate changes in 
knowledge, attitudes and behavior relating to sodium consumption and 
hypertension. 
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Telephone interviews were conducted in the fall of 1982 with a 
national probability sample of approximately 4,000 adults. The 
research was jointly sponsored by the National Heart, Lung and Blood 
Institute. Major topics include: 

1) consumer awareness of relationships between diet and health, 
with emphasis on sodium, fats and cholesterol, and on 
hypertension, other cardiovascular diseases, and cancer 

2) awareness of and usage of label information about salt and 
sodium content of foods; preferences regarding terminology 

3) shopping, cooking, and consumption habits with regard to salt 
and sodium 

4) degree of concern with personal levels of consumption of sodium 
and of fats and cholesterol 

5) knowledge of hypertension, including causes, symptoms, effects, 
and treatment 

The two agencies plan to publish the data from the survey as a 
series of reports to be released over the next six months. The 
first FDA report, "The Public Response to Labeling of the Sodium 
Content of Foods," has been completed. It reveals that active 
concern with sodium consumption, as measured by the number of people 
claiming to use label information to limit consumption, has nearly 
tripled since 1978, from 14% to 40%. 

Both verbal descriptors of salt or sodium content (e.g., "salt 
free," "low sodium") and quantitative declarations of sodium content 
("sodium content — x tng per serving") are familiar to more than 
three-fourths of consumers and are nearly universally seen as 
useful. However, a majority of the public feels there are too many 
different verbal descriptors available and that quantitative 
declarations are not as useful as they might be due to technical 
terminology or lack of knowledge of what reasonable goals might be 
in terms of mg of sodium consumed daily. 

FDA plans to repeat this survey annually for several years as part 
of the Agency's research to evaluate the effectiveness of the sodium 
program. 
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Vibamin and Mineral Survey 

So far as we know, this survey is unique and should generate data 
which will be extremely useful to the Agency* While both NHANES and 
USDA*s food consumption surveys obtain some information on vitamin 
and mineral consumption, it is not in sufficient detail to be of 
maximum use to FDA* 

In 1981 a telephone survey was conducted with about 3,000 
households. A random digit dialing technique was used to generate a 
national probability sample of listed and unlisted telephone 
households. On the basis of an enumeration of all adults residing 
in the household at the time of the interviewer ^ s screening call, a 
stratified sample of 1,000 adults was randomly selected in each of 
three age groups: 16-24, 25-64, and 65 and over. Age 
stratification was employed in order to produce a minimum sample 
size in each age group for analysis purposes.. Interviewers were 
dieticians trained in telephone interviewing techniques for the 
survey. They also edited and coded the consumption data. 

In designing the survey, the need was recognized to have respondents 
report vitamin usage on a brand-by-brand basis. Furthermore, since 
respondents would not necessarily be knowledgeable about the 
composition of the supplements or the units of measure for 
individual nutrients, the survey design called for respondents to 
bring their supplement bottles to the telephone and to read 
nutrient /mineral composition and potency information from the 
label. For purposes of analysis and interpretation of the 
consumption data, the questionnaire also covered circumstantial 
information of direct and indirect relevance to supplement use, such 
as sources of influence, whether taken under a physician’s care, 
general dietary practices, snacking habits, vegetarianism, height 
and weight, a self assessment of current state of health, and 
respondent’s perception of degree of personal control over health. 

Preliminary tabulations of the data are encouraging with respect to 
the quality of interview obtained with older respondents and the 
breadth and depth of detail achieved in all age groups. For 
example, reported daily intake and label nutrient composition data 
were obtained for over 1,150 vitamin /mineral brands reported as 
currently used by approximately 40% of each age group. An 
additional 100 brands not reported in adequate detail during the 
interview were well enough identified by respondents to allow the 
brands to be purchased at retail for label analysis purposes. 

Within the age stratum 65 and over, the modal age among respondents 
interviewed was 70; 10% of the stratum was aged 80 and over and the 
oldest respondent interviewed was 95. 
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Household cooperation was 87^ 5% (12.5% refused) during the telephone 
screening call to enumerate household members and select a survey 
participant. In the main interview, 79.8% of supplement users 
expressed willingness to bring their products to the telephone and 
read label information. Data on intake and the nutrient profile for 
each reported brand of supplement ultimately was obtained for 74.1% 
of the users. The difference between users willing to report and 
those actually providing complete data was 5.7%. Generally this 
consisted of respondents who provided complete nutrient information 
for most of their supplements but may have missed a supplement that 
had been used up and the bottle discarded, or who found that a 
supplement was physically located elsewhere. 

The 74.1% completion rate included 1% of users who were unable to 
complete the interview during the initial phone call and 
participated in a second phone interview at a more convenient time. 
Also included were 6% of the users who were not willing or did not 
have time by phone to complete the detailed section of the interview 
dealing with the nutrient composition and who agreed to provide the 
necessary information on a mail questionnaire. Mail returns were 
received from 25% of this subgroup. Finally, 83.7% of users in the 
survey reported nutrient composition for at least one of the 
supplements they were taking. 

A report of an analysis of quantitative nutrient intake is in 
preparation. Also, a multivariate analysis of the characteristics 
of supplements users is currently underway. 

It is hoped that this survey can be repeated every two or three 
years to track the anticipated growth in usage of vitamin and 
minerals. 


MARKET RESEARCH 

Food Label and Package Survey (FLAPS) 

The food industry is highly dynamic and the information available to 
consumers is constantly changing. The FLAPS research mechanism is 
FDA^s way of keeping informed about these changes over time, 
especially nutrition information, quantitative sodium labeling and 
ingredient listing. However, all other information of interest on 
the label is entered into FDA’s data base. 
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The sample consists of approximately 1700 food brands and is 
representative of packaged /processed foods sold in grocery stores 
throughout the United States# Included are shelf stable, 
refrigerated and frozen products in about 200 product classes 
representing 50 major processed food groups# 

The data base of information from the food labels is analyzed by FDA 
in terms of the national sales volume of the brands in the sample. 
The sales information is obtained under contract with the 
A# C. Nielsen Company# Terms of this contract prohibit disclosure 
of the actual sales or market position of individual brands or 
product classes. 

FLAPS I conducted in 1977 found that 40% of the packaged processed 
food supply was nutritionally labeled. FLAPS II conducted in 1979 
found that nutrition labeling had increased to 43%. Analysis of 
FLAPS III data is in progress. 


Field work for FLAPS III was completed during the months of February 
through August, 1982. Tabulation of quantitative sodium labeling 
has been completed, and a report issued in December 1982 showed that 
19% of packaged food sales now have quantitative sodium 
information. The corresponding figure in 1980 was 13%. A special 
FLAPS survey covering sodium only will be fielded in January 1983 
with results to be reported by July. ’ 
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DOD PROGRAMS WITH NUTRITION RESEARCH COMPONENTS 

A series of interrel ated decisions by the Army in FY 1977-78 and 
specific congressional action in FY 1979 and FY 1980 resulted in a 
significant reduction in the scope of DoD nutrition research pro- 
grams. Certain resources at Letterman Army Institute of Research 
(LAIR) at the Presidio of San Francisco, CA, that previously were 
committed to nutrition research activities of national as well as 
military interest were either transferred to the U.S. Department of 
Agriculture (USDA) or reassigned to higher priority Army medical 
research programs outside the field of nutrition. Examples of these 
nutrition research activities which were perceived to be the primary 
domain of Federal agencies other than DoD included the development of 
biochemical methods to assess nutritional status, establishment of 
nutrient requirements for health and prevention of chronic disease, 
and the study of the nutritional aspects of certain metabolic disease 
states. 

Nutrition research components are continuing to be incorporated into 
the various basic and applied mission-oriented programs of the U.S. 
Army Medical Research and Development Command. For example, at the 
U.S. Army Institute for Surgical Research in San Antonio, TX, studies 
are conducted to define the effects of thermal injury on endocrine 
function and on the metabolism of proteins, carbohydrates and fats. 
These studies will improve our knowledge for the optimal nutritional 
support of burn injury in soldiers. The isolated adipocyte is being 
used to determine the metabolic response of adipose tissue following 
thermal injury. A computer graphics program has been developed to 
aid rapid evaluation of the nutritional status of critically ill burn 
patients and to tailor parenteral and/or enteral diets for the spe- 
cific patient. At the U.S. Army Medical Research Institute of 
Infectious Diseases at Fort Detrick, MD, studies are continuing, but 
at a somewhat reduced level of effort, to develop nutritional and 
hormonal therapy to reduce weight loss and protein wasting associated 
with infectious diseases of particular importance to the military. 

DoD Food Research Programs conducted at the U.S. Army Natick Research 
and Development Laboratory at Natick, MA, include food and behavioral 
sciences approaches to evaluate the effects of new food processing 
techniques and long-term storage on consumer acceptance and nutrient 
content in foods for military rations. The effort also includes 
research on methods for the evaluation of texture, flavor, appear- 
ance, etc., of foods and how these variables provide individuals with 
perceptual and hedonic information that is critical to food choice 
deci sions. 

The Navy Medical Research and Development Command's mission related 
programs includes certain nutrition related studies such as the 
relationship of ascorbic acid to sonor operator performance effec- 
tiveness, the assessment of trace metal nutritional status in Navy 
recruits to establish occupational base lines, and the evaluation of 
electrolyte requirements associated with heavy physical performance 
in cold weather environments. 
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A workshop on the Nutritional Requirements of Military Personnel in 
Protective Clothing was held in Washington, DC in June 1982. The 

Council and supported 


by the U.S. Army Medical Research 
of the International Nutritional 
entitled "The Effects of Cereals 
was published in June 1982. This 
Army, USDA, FDA, and USAID. 


and Development Command. A report 
Anemia Consultative Group (INACG) 
and Legumes on Iron Availability" 
study was jointly supported by the 


A military nutrition research component is currently beino estab- 

Iriftirk b.S. Army Research Institute of Environmental Medicine 
at Natick, MA.^ The mission of this group will be specifically di- 

problems of feeding in tomorrow's battle- 
field and the critical end-point of this research will be the effec- 

5nd mental tasks under sustained combat 
operations. Close liaison will be established with the nutrition 
research programs of the other Federal agencies to develop the nutri- 

duplication of effort. To 
assist in the planning effort, a Committee on Military Nutrition 
Research has been established with the National Research Council. 
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REPORT OF VA NUTRITION RESEARCH PROGRAMS 

The Veterans Administration's primary responsibility is to care for 
those who have borne the battle and for the survivors of those who died. 
There are 174 VA Medical Centers (VAMC), of which 130 have substantial 
research programs, usually under an Associate Chief of Staff for Research 
(ACOS/R/iD) aimed at constantly improving the quality of health care for 
veterans, by constantly improving diagnosis and therapy. The VA does not 
compartmentalize its research components into "This is nutrition - that is 
endocrinology ~ that is heart disease, etc.," but a 1982 review delineated 
substantial nutrition components in 50 of the 130 VA Medical Centers with 
research programs. The full-time equivalent of approximately 300 M.D.s, and 
Ph.n.s, plus 600 support personnel (research technicians, registered 
dietitians, nurses, secretaries, etc.), are engaged in VA nutrition 
research, many being "WOC" personnel ("without [VA] compensation"), spending 
one to three years under the direction of outstanding VA researchers at 
various VA Medical Centers, as visitors from academic institutions in the 
D.S. and abroad. Some of the WOC personnel are unpaid volunteers, but a 
number have salaries paid variously by affiliated medical schools, the NIH, 
the World Health Organization, the International Atomic Energy Agency, and 
many other organizations. The VA provides some of them with meals and 
occasionally housing, but no other funding. They add to the quality of VA 
patient care at minimal to no cost to the VA. 

VA nutrition research is not centralized in the sense that it is not 
directed from the VA Central Office; the system is similar to that in the 
University of California system with its many campuses. Investigators In 
the field work in areas which have both immediate and long-term benefits in 
improving the quality of veteran patient care and keep the VA in the 
forefront of applying the latest fruits of nutrition research to the 
day-to-day care of veteran patients. They secure funding both from VA 
Central Office and from outside agencies; many are affiliated with medical 
schools and seek funding through the medical schools which then request 
funds of NIH and of various private foundations. Some VA nutrition research 
is supported, for example, by funding from the American Cancer Society, the 
Arthritis Foundation, the American Heart Association, the American Diabetes 
Association, the National Dairy Council, and other outside philanthropic 
agencies which support nutrition research related to their interests. 

In VA Central Office, the overall nutrition research program is run by 
Dr. Hollis Roren, who is Associate Chief Medical Director for Research and 
Development, and Dr. Richard Greene, who is Director of the Medical Research 
Service. VA Central Office has a Clinical Nutrition Advisory Group (CNAG), 
started by Dr, Paul Haber, now under the joint direction of Or. Neil Otchin 
and Edwina McDonald, which supplies nutrition advice to the 174 VA Medical 
Centers. At the September 1982 annual meeting of that group, a basic 
nutrition evaluation was delineated as desirable for every entering patient 
in every VA Medical Center, There are opportunities for those of you 
affiliated with institutions which have a VA nearby to work with the VA in 
collecting this information and using it effectively for the benefit of our 
patients and for the expansion of nutrition knowledge. The various VAMCs 
engage in nutrition education of VA patients, and, during National Nutrition 
Week, also to the public entering VAMCs. 
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We cannot present here in two hours all fifty VAMC nutrition programs 
and have selected five VA nutrition researchers to represent their VAMCs. 
First, I wish to draw to your attention several other VA nutrition research 
units engaged in mineral metabolism: the programs of Ananda Prasad at the 
VAMC in Detroit, Herta Spencer at the Hines VAMC in Illinois, and Marcel 
Conrad at the VAMC in Birmingham, Alabama (affiliated with the University of 
Alabama Medical School where Dr. Charles Butterworth yesterday showed us an 
entire nutrition research building under construction). 

Dr. Prasad's laboratory has been involved with studies of zinc 
metabolism in animals and humans and has generated important information for 
two decades. His laboratory has been engaged in defining marginal zinc 
deficiency. A pure zinc deficiency of marginal degree is induced in human 
volunteers by dietary means, and various zinc-dependent parameters are 
measured throughout the baseline, zinc depletion and zinc repletion phases. 
Many biochemical parameters are being assessed which may eventually define 
marginal zinc deficiency. Over 100 enzymes are now known to require zinc 
for their functions. His studies show that activities of some 
zinc-dependent enzymes were affected adversely in zinc deficient tissues of 
experimental animals, suggesting that the major role of zinc is probably 
enzymatic in nature. He also showed that deoxythymidine kinase is a zinc- 
dependent enzyme and that its activity decreased very rapidly in newly 
synthesizing collagen connective tissue, once experimental animals were made 
zinc deficient. This was accompanied by a decrease in DNA and protein 
synthesis. 


His studies have particularly focused on the role of zinc in testicular 
function. In animal and human models, it has been established that the 
adverse effect of zinc deficiency is on the end organ, namely the testis, 
and that the pituitary-hypothalamic axis remains intact. Further studies 
are being conducted in experimental animals, in order to understand the 
mechanism by which zinc may affect testicular functions. 


Recently, it was learned that zinc plays an important role in cell- 
mediated immunity. Thymus decreases in size as a result of zinc depletion. 
Many functions of thymic-dependent cells (T-cells) are affected adversely 
due to zinc deficiency. He is currently investigating the role of zinc on 
natural killer cells and Interluken I and II. Effects of zinc deficiency on 
nucleoside phosphorylase, an enzyme considered to be important for T-cell 
function and zinc concentration of lymphocytes are being assessed. 


Herta Spencer's facility is a ten-bed metabolic research unit fully 
occupied throughout the year. The studies are carried out under strictly 
controlled conditions; diets are prepared in the kitchen of the metabolic 
ward and there is complete collection of excreta. The patients are 
supervised 24 hours a day by a nursing staff highly experienced in metabolic 
research. All analyses of the diet and biological samples are carried out 
in laboratories of the metabolic unit. The unit is involved in studies of 
mineral and trace element metabolism in humans, concerned particularly with 
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long-term studies of calcium, phosphorus, magnesium, zinc, fluoride and 
iron. The minimum duration of each study is 30 days, but the studies are 
frequently carried out for many months. In addition to studies of the 
metabolism of any given single mineral or trace element, the main emphasis 
of the investigations are studies of the availability and interaction of 
certain minerals with other minerals and of minerals with trace elements. 
Extensive studies are carried out on changes of mineral metabolism in aging, 
which is one of the selected priorities of VA research, and on the calcium 
requirement. In all studies, complete metabolic balances of the respective 
minerals or trace elements are determined in order to obtain background 
information on the constancy or variability of the metabolic status of the 
subject under study. Tracer doses of radioactive or stable isotopes, such 
as ^^Ca, 2®Mg, ^^Mg, ^^Fe, ^^Zn and are given to characterize 
intestinal absorption of a given mineral or trace element under specific 
study conditions. Radioisotopic assays of plasma, urine and stool are 
carried out in the laboratory of the metabolic unit. The majority of the 
studies are carried out in fully ambulatory, normal adults who do not 
receive any medications; however, studies are also carried out in patients 
with structural and functional abnormalities of the skeleton and various 
types of metabolic bone disease, such as osteoporosis, osteomalacia, 
hyperparathyroidism, hypoparathyroidism, and other conditions. Mineral 
balance studies are carried out in the active phase of these conditions and 
during treatment, in order to evaluate objectively the metabolic effects of 
a specific therapeutic regimen. Other types of studies of mineral and trace 
element metabolism, such as studies of calcium, magnesium, zinc, and 
fluoride metabolism, are carried out in patients with chronic renal failure 
who do not receive any medications and who are not undergoing dialysis. The 
studies in the Spencer unit are among those being used by the Food and 
Nutrition Board in its deliberations which will result in the 1985 RDA for 
calcium. As you know, there is question if the RDA for calcium is adequate 
or should be altered; studies such as those being carried out in units like 
Dr. Spencer's are crucial to such deliberations. 

The current research on iron absorption, excretion and metabolism being 
carried out in Marc Conrad's unit focuses on mechanisms by which the 
intestinal mucosal cell regulates absorption of iron and other divalent 
metal cations. He specifically identifies ferrous and ferric iron complexes 
within intestinal absorptive cells using electron microscopy; all 
identifiable iron is measured. Sequential studies using specimens of gut 
obtained at interval after exposure to iron permit observations of the entry 
and storage within the absorptive cells and their ultimate transfer into the 
lamina propria; this is done by intestinal biopsy of volunteer patients. 

The quantity of iron in intestinal absorptive cells varies directly with the 
status of iron absorption. The postulate as to how this works is tested by 
direct examination using direct staining electron microscopy; he is 
currently attempting to develop chemical methods permitting measurement of 
the non-ferritin total iron binding capacity and the unsaturated iron 
binding capacity of the intestinal mucosa. 
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Among the 50 nutrition research units within the VA system there are 
studies which range across every facet of nutrition - vitamins, minerals, 
hormones, carbohydrates, fats, proteins and water. Much work is being done 
on electrolyte balance, and in total enteral and parenteral alimentation, 
including problems which arise therewith and the solutions to those 
problems. 

The VA Research and Development Program has been reviewed by Marguerite 
Hays (Clin. Res. 21:28-30, 1983), with comments by a group of VA Physicians 
(Clin. Res. 21:31-33, 1983). 
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VA Medical Center 
Lexington, Kentucky 


By 

James Anderson, H.D 




LEXINGTON VAMC: NUTRITION RESEARCH ACTIVITIES 

Plant fiber intake improves management of the metabolic disorders 
common among veteran patients. Fiber intake benefits patients with 
diabetes mellitus, obesity, hypercholesterolemia, hypertriglyceri- 
demia, hypertension, or reactive hypoglycemia. Since 1974 the meta- 
bolic effects of fiber-rich foods on the physiology and metabolism 
of nutrients in humans and animals has been examined. Initially the 
plant fiber content of common American foods was measured since 
these data were not available. The short-term effects of fiber 
intake on nitrogen balance and short-chain fatty acid production as 
well as the long-term safety and nutritional effects of high- fiber 
diets were studied. 

Pi abetes . With high- carbohydrate, high-fiber (HCF) diets, insulin 
requirements of lean adults are 75 percent lower than requirements on 
conventional diabetic diets. Weight- reducing HCF diets lower insulin 
needs of obese patients by 88 percent. HCF diets lower serum choles- 
terol concentrations by 30 percent and fasting serum triglycerides 
concentrations by 14 percent. High-fiber maintenance diets sustain 
these beneficial effects for outpatients for up to 8 years. Aside 
from increased gas production, no adverse effects on gastrointestinal 
function, vitamin or mineral status were observed. Higher carbohy- 
drate, higher fiber diets are now endorsed by national diabetes 
associations in the United States, Canada, Great Britain, and Austra- 
lia. 

A high fiber intake lowers postprandial plasma glucose concentra- 
tions, increases tissue insulin receptor number, facilitates intra- 
cellular glucose metabolism and, via short-chain fatty acid released 
from the colon, attenuates hepatic gluconeogenesis. The high fiber 
intake complements the effects of complex carbohydrate intake and 
fat- restricted diets. 

Obesity . High-fiber, weight reducing diets are accompanied by great- 
er satiety and less hunger than are low-fiber, weight-reducing diets 
providing equivalent energy. HCF weight- reducing diets produce less 
nitrogen loss, less hepatic dysfunction, less ketonemia and smaller 
rises in serum uric acid concentrations than very low calorie diets. 
The long-term effectiveness of these diets are being assessed. 
Sucrose polyester, a nonabsorable fat in the form of mayonnaise or 
margarine, appears to complement the effectiveness of HCF weight- 
reducing diets. 

Hypercholesterol emia . Water-soluble fiber intake has hypochol ester- 
olemic effects. After examining the palatability and effectiveness 
of several water-soluble fibers and high soluble- fiber foods, we have 
focused on the effects of oat bran. Oat-bran intake selectively 
lowers serum low density lipoprotein (LDL) cholesterol concentrations 
without altering serum high-density lipoprotein (HOL) cholesterol 
concentrations. Oat-bran intake thus increases the HDL to LDL cho- 
lesterol ratio by 50 percent over short-term periods and by 100 
percent over long-term periods. Intake of 100 g of oat bran daily 
lowers serum cholesterol concentrations by 20 percent without alter- 
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ing th6 intsks of fst or cholssterol t Ost bran intako incroasGs 
fecal bile acid excretion by 50 percent. Animal studies suggest that 
short- chain fatty acids absorbed from the colon attenuate hepatic 
cholesterol synthesis. 

Hype rt r i glycer idem i a . For patients with average fasting serum tri- 
glyceride concentrations exceeding 1000 mg/dl » weight-maintaining HCF 
diets lower triglycerides by 80 percent on the Special Diagnostic and 
Treatment Unit. Long-term intake of high-fiber diets lowers fasting 
serum triglycerides by another 10 percent so these patients sustain 
triglycerides which are 90 percent lower than initial values. 

iiyp_ertension . Preliminary studies indicate that HCF diets lower 
average blood pressures by 10 percent. This reduction may be related 
to increased fecal electrolyte excretion or reductions in the anti- 
natriuretic effects of insulin. 

jjypQ9 lycemi a . High fiber diets restricted in simple sugar content 
correct reactive hypoglycemia of the alimentary or diabetic type. 
These diets alleviate s>mptoms and prevent chemical hypoglycemia. 

Plant fiber intake, thus, have important benefits for selected pa- 
tients with metabolic disorders. The effects of these diets are well 
described and confirmed throughout the world. The mechanisms respon- 
sible for these effects, however, have not been delineated. The 
long-term effects of fiber intake on mineral balance have not been 
determined. Collaborative studies are in progress to address some of 
these major questions. 

JAMES W. ANDERSON, M.D. 

Chief, Medical Service 

Chief, Endocrine-Metabolic Section 
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VA Medical Center 
Bronx, New York 

(Hematology & Nutrition and Hematopathol ogy Laboratories) 


By 

Neville Colman, M.D. 
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Medical Center 


130 West Kingsbridge Road 
Bronx, NY 10468 


Veterans 

Administration 


In Reply Refer To: 

Hematology & Nutrition and Hematopathology Laboratories > 

The research of our laboratories primarily involves studies of hematologic 
nutrition/ particularly that affecting folate and vitamin B^2 status, with 
respect to the food sources, absorption, transport and utilization of these 
vitamins and of their binding proteins. 

1. Effect of milk proteins on folate absorption 

This study is based on our data indicating that folate uptake by isolated 
rat gut cells is enhanced up to 20-fold by binding to proteins from either 
liquid or powdered milks, perhaps of importance in infants with marginal folate 
nutrition. We have partially characterized the milk factor which enhances 
folate uptake by intestinal cells, have developed conditions which allow folate 
uptake to be enhanced up to 20-fold with hximan milk and 22-fold with bovine 
milk, have found little damage by pasteurization (with folate binding capacity 
72-100% that of raw milk and uptake enhanced 68-93% that of raw milk); 
similarly, **ultra-high temperature" (UHT) treatment of milk did not 
significantly damage the folate-uptake-enhancing ability. Folate uptake was 
enhanced by milk with folate binders previously saturated, indicating that 
enhancement was either dependent on factors other than binder, or that binder 
releases and rebinds folate. The uptake of free folic acid by gut cells occurs 
via a similar pathway but occurs at a slower rate and has a lower maximum; the 
ligand-receptor interaction showed positive cooperativity and satur ability, and 
about two-thirds of the folate adsorbed to the gut cell surface was internalized 
into the cell when the steady state is reached within one hour of commencement 
of incubation. We were able to concentrate the folate-uptake-enhancer in milk 
by acetone precipitation and rotary evaporation, which removed 80% of the dry 
weight and 50% of the folate binding capacity without damaging the folate 
enhancing ability of the product. 

The current studies are aimed at characterizing this uptake process and 
determining its clinical significance. Cells which have taken up folate from 
milk have been compared with those exposed to free folate solutions, with 
respect to subcellular localization and cellular metabolism of folates. The 
effect of milk processing on the proteins involved in the process have been 
excutiined, focusing on the possible effect of pasteurization on proteins involved 
in folate uptake. Animal studies are now underway to determine the clinical 
impact of milk on folate absorption by iji vivo assessment. 

To determine changes in milk factors affecting infant folate nutrition, 
human milk samples are being assessed on a longitudinal basis from the beginning 
of lactation for six months or until a mixed diet is introduced. 
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Hematology & Nutrition and Hematopathology Laboratories, BxVAMC 
2 • Folate deficiency in the elderly 

Studies are underway to elucidate the mechanism for frequent folate 
deficiency in the elderly, which has been described by a number of groups 
including our own. In one set of studies, healthy institutionalized and free 
living subjects over the age of 65 are compared with those under 35 with respect 
to dietary intake of folate, and other factors known to have secondary effects 
on folate metabolism, such as zinc. Concurrent dietary histories are taken to 
etermine whether these can be linked to objective evidence of dietary 
insufficiency. 


In separate studies, possible absorptive defects in the elderly are being 
investigated by intestinal perfusion of different folates in subjects over 65, 

with the results to be compared with data previously obtained in younger 
subjects. 

j^y.^stj-gation of congenital folate malabsorption . We have studied 
several subjects with this rare disorder, in which patients present at 2-3 
months of age with severe megaloblastic anemia and have varying degrees of 
permanent mental retardation despite treatment with folic acid. In 
collaboration with the pediatric hematologists taking care of one patient, we 
reported our findings that medicinal folic acid (pteroyl glutamic acid - oxidized 
folic acid) when given orally or parenterally was less well transported into 
spinal fluid than folinic acid given parenterally. Folinic acid treatment 
apparently improved the patient's status and protected her against the 
development of mental retardation (in contrast to her sibling who died 
undiagnosed at the age of 3 months). We are hopeful that the continuation of 
this new therapy with folinic acid (rather than the old therapy with folic acid) 
will result in her continued development with no neurologic damage. 

tadioa ssay studies . We have continued these studies, 
particularly around the Issues arising from the 1978 report by Kolhouse et al. 
that radioassay of serum vitamin B^2 level with impure binders sometimes gave 
normal results in patients who were actually clinically deficient in vitamin 
3^2- We have preliminarily reported that radioassays using pure intrinsic 
factor occasionally "diagnose" clinical B^2 deficiency where it does not exist. 
These data suggest, but do not prove, that humans may use some but not other 
non-cobalamin corrinoida as if they were B^2‘ Additionally, a patient with 
clinical B |2 deficiency and abnormal DNA synthesis both corrected by B.o therapy 
had a microbiologic assay serum 8^2 level of 150 despite a 3^2 level by 
radioassay with pure intrinsic factor of 0. This suggests some corrinoids which 
are growth factors for 1^ leichmannii are not growth factors for humans. We are 
now using five different radioassays plus microbiologic assay with L. 

gracilis in attempts to determine whether we can find an 
assay for serum B -|2 levels which uniformly correlates with clinical status with 
respect to vitamin B^2* 

Abnormal vitamin binders in pernicious anemia . We have further 
characterized an abnormal R binder with high specificity for cobalamin in 
gastric juice of patients with pernicious anemia which we recently discovered. 

We demonstrated production of this "oobalamin-specific R binder" from saliva R 
binder by incubation with pancreatic enzymes. This previously unrecognized 
cobalamin-specif ic R binder" indicates the assay for gastric intrinsic factor 
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Hematology & Nutrition and Hematopathology Laboratories, BxVAMC 

from Hall's group in Albany, based on failure of intrinsic factor to bind 
cobinamide, would erroneously find "intrinsic factor" in the gastric juice of 
patients who have no intrinsic factor but instead have "cobalamin-specific R 
binder which does not bind cobinamide, and could therefore erroneously damage 
pernicious anemia gastric juice as normal, we are following up these studies to 
determine whether this newly discovered binder plays a role in the more rapid 
development of pernicious anemia in patients who lose gastric acid production. 


As part of the above studies, we obtained gastric juice from patients with 
closed-off esophagi and gastrostomies, and determined thereby that the B-., 
binder in gastric juice is almost exclusively Intrinsic factor, and that the R 
binder in gastric juice, previously believed to be made in the stomach, 
generally comes from saliva and is not made in the stomach. This and the above 
findings helped us to reconcile the seemingly disparate results of Allen's group 
in Denver and Toskes* group in Gainesville. Our data suggest their results 
differ due to their use of different amounts of reactants. 

6 . Vit amin B ^ analogues in mammalian tissue , we demonstrated the existence of 
vitamin 8^2 analogues in human blood cells, liver, and brain. Our finding that 
3^2 analogues are only 32% of serum total corrinoids but 60% of dialyzed bile 
total corrinoids, with 5 individuals having a mean daily bile excretion of 0.89 
ug analogue but only 0.65 ug cobalamin, suggests that analogue is delivered to 
bile preferentially over cobalamin, and that the primary purpose of the system 
for enterohepatic circulation of vitamin 8^2 may be to filter out the body into 
the stool potentially noxious cobalamin analogues, which poorly use the 
intrinsic factor absorption mechanism, while allowing excellent reabsorption of 
intact cobalamin via that mechanism. 

We found stable vitamin 3^2 analogues in the serum of Kalahari Desert 
bushmen on "natural" diets, indicating that such analogues can arise not only 
from ingested multivitamin/mineral preparations but also must be absorbed from 
natural foods and/or intestine bacteria and/or bacterial infections, and/or made 
by catabolism of vitamin 3^2 within the body. 

We found little to no vitamin 3^2 analogue In serum of B.o-deficient or 
vitamin-supplemented fruit bats, confirming Green ^ However, we did find 

substantial amounts of 3^2 analogue in fruit bat liver, where other workers had 
not looked for it. Our fruit bat studies are being carried out as part of a 
project to delineate whether 3^2 analogues play a role in the development of 
vitamin 3^2 deficiency neurologic damage# 

7. Vi tamin 3 1 2 ... analogues in foods . In studies of vitamin 3.2 analogue content 
in multivitarain/mineral supplements containing vitamin 3^2 taken by 
approximately 100 million Americans daily, we found that 10 - 30% of the B.o was 
not Bp but analogues, in that study, published in the New England Journal of 
Medicine (July 22, 1982), we demonstrated that the standard U.S. Pharmacopeia 
(USP) assay (L^ l_eichmannil) used by all pharmaceutical firms was misleading, 
since leichmannii appeared to grow on some analogues that are not cobalamins. 
This study suggested that manufacturers should either voluntarily omit vitamin 
3^2 from their multivitamin/mineral preparations or indicate on their labeling 
the presence of vitamin 3^2 analogues. The nature and significance of these 
analogues is currently being studied, particularly with reference to whether 
some of them have vitamin activity for human cells, others have no 

effect on human cells, and still others may have anti-vitamin activity in human 
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VA Medical Center 
Bronx, New York 

(Laboratory of Liver Diseases & Nutrition, and Alcohol Research Center) 


By 

Charles Lieber, M.D. 
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Medical Center 


130 West Kingsbridge Road 
Bronx, NY 10468 



Veterans 

Administration 


October 17, 1982 


In Reply Refer To: 


Victor Herbert, M.D. 

Chief, Hematology and Nutrition Section 
Bronx VA Medical Center 
130 West Kingsbridge Road 
Bronx, New York 10468 

Subj: JSHNR 

Dear Dr. Herbert; 

The following are ongoing nutritional studies; 

1) Drug and Ethanol Induced Alterations of Hepatic Vitamin A and Associ- 
ated Liver Changes. 

The aims of this present study are to determine 1) whether patients who 
are treated with drugs or consume alcohol have altered hepatic vitamin A 
levels, 2) whether drugs induce abnormalities of vitamin A metabolism in the 
liver which might contribute to the lowering of vitamin A, 3) whether there 
is an associated deleterious effect on the liver. Vitamin A levels are deter- 
mined in liver biopsies of patients exposed to various drugs or ethanol. 
Possible relationship between a lowering of hepatic vitamin A and alterations 
of the Golgi, microtubule network and lysosomes are assessed. The effects of 
drugs on hepatic vitamin A status is also evaluated in rats. Experimental 
models are used to determine possible mechanisms whereby drug administration 
can lower hepatic vitamin A, including bile excretion and increased metabolism 
of retinoic acid in induced microsomes. The possibility of a selected inter- 
action of retinoic acid with some specific forms of cytochrome P-450 will be 
evaluated in isolated microsomes and in reconstituted microsomal drug and 
retinoic acid metabolizing systems. The possible role of lowered hepatic 
vitamin A in the pathogenesis of liver disorders is being assessed in rats 
rendered vitamin A deficient. 

2) Alteration of Amino Acid and Protein Metabolism in the Alcoholic 

Alcoholics were found to have . decreased plasma levels of tryptophan, the 
serotonin precursor, and a decreased ratio of tryptophan over amino acids 
competing for transport into the brain. Studies conducted in the plasma of 
rats and baboons with carefully. controlled alcohol and dietary intake showed a 
decrease in the ratio of tryptophan over competing amino acids resulting 
mostly from Increases in valine in the rat and in valine, leucine and iso- 
leucine in the baboon. In the rat this concomitant decrease in brain tryp- 
tophan and serotonin were noted. Central serotonin deficiency may contribute 
to the depressive states frequently seen in alcoholics. We also investigated 
changes in tryptophan pyrrolase which la considered to be rate limiting for 
tryptophan catabolism. Rats fed alcohol chronically showed an Increased 
activity of the enzyme in the liver and an increased formation of kjmurenine 
after administration of tryptophan load. This enhanced enzymatic activity may 
be responsible, at least in part, for the depressed plasma tryptophan levels 
we observed. 



other plasma amino acid abnormalities are frequently reported In alco- 
holies with the most common abnormalities being those of depressed branched 
in and increased aromatic amino acids. The depression 

In (BCAA) is due to multiple factors including portal-systemic shunting 

hyper in sulinemia, hyperglucagoneniia (all due to advanced liver disease) fs 
well as dietary protein deficiency. aisease; as 

Alpha araino-n-butyrlc acid is a non-essential amino acid derived pri- 
marily from the catabolism of methionine, threonine and serine. We found 
Increased levels due to chronic alcohol consumption may reflect altered elu 
tathl».e „et.bolls, and Upld pnroxlda.lon due to alcohol and fsTi 

empirically as a biochemical marker of heavy drinking. ^ 

iti considerations based upon amino acid metabolism in patients 

with hepatic encephalopathy as well as some limited patient studies have led to 
the proposal that dietary protein derived from a vegetable sourcl mav be 
better tolerated and more efficacious in such patients. However studies in 
normal humans have revealed that vegetable protein is not as nitrogen sparing 
as animal protein. This prompted us to study the effects of vegetable and 
an ma protein sources In patients with hepatic encephalopathy with respect to 
Pdtrogen baUhcc acd pUama amino aclda under metaboUc mtd 
.. aignificant differences with respect to any of the parameters 

studied were observed in relationship to the source of dietary orotein but 
compliance to the regime was much more difficult with the vegeLble protein 


Disorde^r^ Studies on the Fetal Alcohol Syndrome and Pancreatic 

ventable ^ca^e of bSJh dafec^^a^Lf mtntaf^«tarLtlon^ ^ studS wSH 
fnr^ro™ b^fautr""”"' Interaction, and novel mecbanlsms for teratosanSt 

compl^tr rellab'lP exists in the rat. Development of a 

studiL in this ?ield advantageous for further 

deflclLcles rnroS? ‘ / ethanol, with or without nutritional 

Wi ^ vitamin A, thiamine and folate) will be assessed 

Ith^r^or n°ot a sairi? an attempt to es tab U^h 

T "^-® dre^Lu^uLTin^ 

ra^S - ib 

with and without nutritional deficiencies. J-imit, each 

the r^rornu®trition research is that we also plan to clarify 

studies of nutri^ pathogenesis of alcoholic pancreatitis. Previous 

yielded cfnfliSng rLfilt alcoholic pancreatitis have 

nortpd i-n o « ^ results. European alcoholics with pancreatitis are re- 

ELna »1 h aLorric'’'o“‘” “ntrola. Hovavar. 

nutrien?^ fW alcoholic pancreatitis are reported to consume less of these 

malnutrition is an controls. Thus it appears that while 

not an absolute prerequisite for the development of alcoholic 
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pancreatitis, nutrient deficiencies may enhance the likelihood of pancreatitis 
to some alcoholics. Studies in animals have shown that protein deficiency has 
deleterious effects on pancreatic structure and function and that these 
actions can be reversed by the essential amino acid methionine. Since ethanol 
alters the uptake and disposition of methionine, it is proposed that meth- 
ionine deficiency may, at least Inpart, mediate the toxic effects of ethanol 


The specific aims of the research project are the following: 

1) To assess the effects of chronic ethanol administration on the rat pan- 
creas under conditions of suboptimal nutrition (protein and methionine). 

2) To define the relationship between nutritional status and pancreatic 
exocrine function in asymptomatic human alcoholics. 

3) To identify alcoholics at high risk for the development of pancreatitis 
by the prospective, longitudinal assessment of nutritional status and 
pancreatic function. 

Liquid Diet Alcohol Feeding Technique 

Many of the ongoing and planned studies are made possible by the ap- 
plication of the feeding of alcohol as part of a total liquid diet. 


The technique of feeding ethanol as part of a totally liquid diet was 
invented by us two decades ago. This technique results in much higher ethanol 
intake than with conventional procedures. As a consequence, various com- 
plications observed in alcoholics were reproduced in animal models, including 
fatty liver, hyperlipemia, various metabolic and endocrine disorders, toler- 
ance to ethanol and other drugs, physical dependence and withdrawal, the fetal 
alcohol syndrome and, in the baboon, liver fibrosis and cirrhosis. Variations 
of the liquid diet formulation are being compared and three standarized basic 
formulas are being proposed for the rat: A) a regular diet, comparable to the 
diet previously referred to as the "Lieber-DeCarli Formula" and suitable for 
most experimental applications particularly those intended to mimic the clin- 
ical situation in which the various effects of alcohol occur in the setting of 
liver changes characterized by a fatty liver B) a low fat diet comparable in 
all respects to the preceding diet but with a lower fat content, intended to 
minimize the hepatic changes and C) a high protein formula particularly useful 
in those circumstances in which oversupply of dietary protein might be recom- 
mended (i.e., pregnancy and lactation). 



Chief, Laboratory of Liver Disease & Nutrition and 
Alcohol Research Center 
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By 
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Nutrition Research at the Little Rock VA Hospital. 0, A. Uo^c.Mt 7 . 

Our program primarily studies nutritional aspects of the aging process 
Particular attention is foccussed on the development of appropriate standards 
for nutritional assessment of the elderly, documentation of the prevalence and 
seventy of protein calorie malnutrition in homebased, institutionalized and 
^ ,1 *"®versibility of protein calorie malnutrition by appropriate 

Sgfand^holt'defS " interrelationship between nStrition. 

1 - Nutritional Assessment of the Elderly . 

4 . u ^ large number of nutritional assessment measurements are related directly 
to height. Examples include the calculation of ideal body weight for height 
and the determination of the creatinine height index. A reduction in height 
occurs with aging which creates an additional variable in the development of 
appropriate standards for the elderly. We therefore examined the use of arm 

^ nutritional assessment 

^u.r.t.iN. 1982;. Long bone measurements were determined in 100 vouna 

and 62 aged but healthy individuals. A highly significant correlation between 
height and total arm length was found. As is shown in fig. 2 compared to young 
subjects arm measurements for the elderly are shifted significantly upwards 
demonstrating a reduction in height not paralleled by decreases in arm length. 

Thi s work confirms the previous observation that while height decreases with aqe 

the development 

of statuJrth^does accurate reflection 

In a second study the effect of age and sex on the routinely employed 
measurements used to assess the nutritional status of hospitalized patients were 
studied (Am. 0. CHn. Nutr. 36:340-349, 1982). The results may be SariLd l^ 
follows: 


1. Young control subjects frequently had mean values for the nutritional 
measurements that were greater than the accepted standards. 

2. In young females no significant differences between control and malnourished 
groups were found in percent ideal body weight (%IBW), triceps skin fold 
thickness (TSF) and arm muscle circumference (AMC). Although these measure- 
ments were significantly lower in malnourished young males than the young 
male controls considerable overlap between the 2 groups markedly limited 

the usefulness of the determinations. 

3. A reduced creatinine height index (CHI) was a better predictor of decreased 
lean body mass in young males than in young females. Relating creatinine 
excretion to total arm length (CTAL) was equally as good a predictor of 
reduction in muscle mass in males and was significantly better at detecting 
decreases in young females. 

In healthy elderly males and females CHI and CTAL were significantly lower 
than their corresponding young control groups. In general wide overlaps 
between well and malnourished groups markedly decreased the value of CHI as 
a nutritional assessment parameter in the elderly. CTAL was a better predictor 
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than CHI or PCM in elderly males if a lower limit of normal for CTAL was 
used for the controls. In elderly females CTAL and CHI measurements were 
virtually identical in both control and malnourished groups and neither 
method of expression of creatinine excretion was of value in predicting PCM. 

5. A high degree of overlap between well and malnourished elderly groups markedly 
limited the value of %IBW and AMC. 


6. TSF was of limited value in predicting PCM in elderly males but was a much 
better predictor of PCM in elderly females. 

7. The hemoglobin and hematocrit only delineated malnourished from control groups 
in the elderly if a lower limit of normal was used for the controls (12 g/dl 
for males; 10 g/dl for females). 

8. In healthy elderly females the TIBC was significantly lower than in healthy 
young females. This is due to the higher tissue iron stores that is found 

in older than in young females and does not reflect differences in nutritional 
status. 


predictor of malnutrition in any age group was the serum albumin. In 
oth young and old healthy subjects a value below 4.0 gm/dl was extremely unusual 
and no overlap occurred between any of the well and malnourished groups. 

The above observations highlight the importance of considering age when 
interpreting nutritional assessment measurements. The results also Indicate a great 
need for suitable standards for the elderly. 


f'esults and difficulty obtaining accurate urine collections we 
believe that the most appropriate criteria for diagnosis of PCM in elderly are: 

a) A history of recent and significant weight loss. 


b) 


A serum albumin^ <3.5 g/dl. Provided there is no evidence of excessive 
loss and liver function is normal. 


protein 


fnclude^ usually present but are less definitive evidence of PCM 


i ) TIBC < 250 yg/dl 

skin^tP^^IInv induration at 24 or 48 hours to a battery of 5 

SKin test applied Intradermally)* 

iii) Lymphocytopenia 

iv) Anemia (Hb <12 gm/dl in males; <10 g/dl in females) 

Nutritional Support of the Elderly. . 

elderly subjects with severe protein calorie 
malnutrition (PCM) has been studied. Extensive experience in the diaannsi*; nf thp 
management of severe PCM in the elderly has beenTtaiLd We h^e Sns?rateJ 
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that primary PCM in hospitalizGd patients is quite frequent. Subjects present 
to hospital with confusion and infection. Diagnosis of PCM is frequently 
missed while attention is focussed on the overt reason for hospitalization. 

We have recently shown that marked Improvement in nutritional status can occur 
with enteral hyperalimentation. In addition to weight gain, significant 
increases in serum albumin and TIBC are noted. Of importance is the fact 
that hemoglobin improves, the lymphocyte count invariably rises and anergy is 
corrected in 80% of subjects followed for a six week period. Our studies indicate 
that PCM in the elderly is correctable. Furthermore the fact that host defense 
parameters that are usually ascribed to the aging process are substantially 
improved by appropriate nutritional support suggests strongly that nutritional 
status may play a role in these abnormalities. 

Nutritional _Ev^uation and Support o^ Indigent Homebound Elderly Participating 
in a "Meal on Wheels" Program^ 

A complete nutritional evaluation of 65 indigent elderly subjects 
participating in the "meal on wheels program" has been obtained. After suitable 
informed consent a history and physical examination was performed. Dietary 
history was taken on multiple days by the recall technique and blood was drawn 
for a complete hematologic, nutritional and immune evaluation. In addition a 
battery of intradermal skin tests were applied and induration was read at 24 and 
48 hours. It was hoped to obtain 24 hour urine collections for urinary nitrogen 
and creatinine but in the home setting and in this population this was found to 
be impossible. 

Few subjects had serum albumin values less than 4.0 g/dl and 90% had values 
greater than 3.5 g/dl. Many did have other evidence suggestive of PCM, Thirty- 
five percent had a dietary intake which was less than 70% of the recommended daily 
allowances for protein and calories. Anergy and lymphocytopenia was present in 
45% of subjects and the TIBC was reduced in 35%. Anemia was present in 20% of the 
males and 16% of the females. Careful evaluation revealed that iron deficiency, 
folate deficiency or chronic disease was not the etiology of the anemia in the 
majority. In order to confirm the absence of iron deficiency anemia subjects 
were given a 1 month trial of therapeutic iron and hemoglobin measurement again 
determined. Only 1 of the 23 subjects who received oral iron showed a significant 
Increase in the hemoglobin measurement. 

From this group of 65 subjects 12 have been selected based upon a high risk 
of the presence of PCM. The subjects were monitored for a 3 week control period 
during which time they were seen at least 3 times weekly. After obtaining baseline 
data they were provided with cans of commercially available polymeric dietary 
supplement (Ensure plus) of varying flavors and instructed to attempt to drink 
1 can containing 350 Kcal in the niidmorning, midafternoon and late evening. The 
delivered meal was usually received at lunch time. A significant increase in 
total caloric intake could be clearly documented in all patients studied. The 
amount consumed voluntarily remained constant and an additional 30-60% in total 
calories was derived from the use of supplement. Increase in total caloric intake 
could be maintained for at least a 16 week period. Of the 12 subjects examined 
significant increase in weight (greater than 2 Kg) was seen in 7. The distribution 
of weight gain as water, lean body mass or fat could not be determined. In 
addition to subjective improvement marked improvement in some nutritional 
measurements were noted, A modest increase in serum albumin occurred and a 
highly significant elevation in circulating TBIC was seen. Highly significant 
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elevations in red cell and seruin folate were noted and leukocyte ascorbic acid 
levels markedly increased. In contrast no increase in circulating zinc and 
copper levels occurred and immunologic function did not improve. Our experience 
and that of others indicate many apparently malnourished subjects fail to gain 
weight. Possibilites include: 


1. The subjects are not malnourished. Like younger well nourished subjects 
weight increase may not parallel calorie intake. Increased food may be 
dissipated by increased activity or increased thermogenesis both basally 
and following meals. It must be emphasized that many subjects who fail to 
gain weight have strong evidence of PCM. 


2. Food absorption and utilization may be abnormal. 

Based on the data obtained to date a study is now underway in which the 
effect of food supplementation on mildly nourished elderly individuals is 
being examined. Based upon appropriate criteria moderately or severely 
malnourished elderly subjects are admitted to research beds on the GRECC 
(Geriatric Research Education and Clinical Care) Unit of the Little Rock VA 
Hospital. Basal nutritional, body composition, calorimetric and nitrogen 
balance studies are being performed. Metabolic and physiologic response to 
significant increase in food intake is being monitored by accurate documen- 
tation of calorie counts, changes in weight, anthropometric measurements and 
radiographic and radioisotopic determinations of body composition. In 
addition changes in daily energy balance, resting energy expenditure and 
thermogenesis following a meal 1s being examined. These studies will provide 
a rationale approach to the nutritional support of elderly individuals. 

Hematopoiesis and Age. 


Ongoing studies have demonstrated that anemia is frequent in the elderly. 

A careful examination has revealed that the etiology is usually not obvious 
and quantitation of hematopoietic precursors have demonstrated that it is 
associated with an overall reduction in hematopoiesis caused by a decrease 
in hematopoietic stem cell reserve. Although the abnormality may be related 
to the aging process a yet to be defined, potentially reversible abnormality 
may be present. We have already shown that the hematopoietic profile of 
subjects with severe PCM is identical to that noted in aged individuals with 
unexplained anemia. Furthermore intensive nutritional support appears to return 
hematopoietic and stem cell number to normal. This strongly suggests that 
nutritional status may contribute to the defect. In order to examine this 
problem in greater detail multivariant analysis is being performed on data 
obtained in a large nutritional survey of the elderly in the greater Little Rock 
area. These studies indicate that age does not appear to be a variable affecting 
hemoglobin and hematocrit levels in the elderly. The major factor associated 
hemoglobin levels are serum albumin, TIBC and serum copper. These 
™ reflect nutritional status provide further evidence 

pport that nutrition plays a role in reduced hematopoiesis seen with age. 


vitm r'lin-iivifl +0 IJ^^trition in the aging process is also being examined using in 
marv-nw ri.ifn^ techniques. We have shown that nutrient requirements, of '.long term 
culture Varies inversely with the age of the donor and of the 

Iture. The specific nutrients determining culture survival is being investigated. 
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VA Medical Center 
Nashville, Tennessee 


By 

Conrad Wagner, Ph.D 




VA Hospital - Nashville 


This hospital has no independently supported human nutrition 
research unit as such. All the nutritionally related research is 
supported by individual merit review (VA) or by individual research 
grants from the NIH or from drug companies. In addition, the pres- 
ence of a CNRU at Vanderbilt has provided, a focus for coordinating 
a good deal of the interest in human nutrition. A metabolic assess- 
ment laboratory supported by the CNRU serves as a resource for some 
of our studies. 

The studies may be divided into those which are either basic or 
clinical . 

I. Basic Studies. 

A. Dr, Conrad Wagner: Studies on the Cellular Folate Binding 

Proteins . 

Two major folate binding proteins have been discovered in rat 
liver mitochondria. They have been purified to homogeneity and char- 
acterized. The major folate binding protein in the liver cytosol has 
properties which suggest it may be involved in the storage of folate. 

The two folate binding proteins in mitochondria also have been puri- 
fied to homogeneity and shown to be enzymes involved in the turnover 
of choline. They function in the oxidative demethylation of dimethyl- 
glycine and sarcosine to form glycine in the mitochondria. The 
tetrahydrolate bound by the enzymes serves to scavenge free formalde- 
hyde which would otherwise be produced. 

Other studies involve folate transport into the liver. Isolated 
hepatocytes have been used to identify specific carriers for 5-raethyl- 
tetrahydrofolate and methotrexate. The uptake of 5-methyltetrahydro- 
folate by the liver is an energy dependent, active process. This process 
can be stimulated by conditions which decrease the redox potential of 
the system. Thus, uptake is more rapid at low 02 tensions. This is 
significant because alcohol ingestion results in decreased redox poten- 
tial in the cell and also causes more rapid uptake of 5-methyltetra- 
hydrofolate by liver cells. 

B. Dr. Donald Horne: Studies on Folate Metabolism . 

The enterohepatic circulation of folate has been investigated. 
Rats secrete a significant level of folate monoglutamates in the bile. 
Bile contains conjugase activity which has two pH optima; 4.5 - 5.0 
and 6.7 - 7.5 while rat serum conjugase has an optimum of 6.2 - 7.5. 
Although biliary conjugase is active, the amount of activity is prob- 
ably not great enough to contribute significantly to polyglutamate 
hydrolysis in the intestine. 

New separation methods for identification of the various folate 
monoglutamate derivatives have been developed using a combination of _ 
HPLC chromatography followed by microbiologic assay. The microbiologic 
assay uses L, easel as inoculum stored in glycerol at -20^ to obtain 
reproducible growtR curves without needing freshly grown cells each aay» 
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This method permits the rapid analysis of dihydro-, tetrahydro-5-methyl- 
tetrahydro- , 5-formyltetrahydro-lO-formyltetrahydro- , and 5 ,10-methyl- 
lenetetrahydrofolate derivatives in normal tissue. Studies are now 
planned to examine _ the effects of ethanol, folate and B 12 deficiency 
upon the distribution of these folate derivatives in animal and human 
tissue. 

C. Dr. Laken Warnock : Studies on Thiamin Metabolism . 

Two studies are currently being done on Thiamin (Vitamin Bi ) . 

(1) recent studies have indicated that therapeutic doses of this vita- 
min prevents lead poisoning in animals and suggests that this naturally 
occurring compound may have potential therapeutic value in the treat- 
ment of lead poisoning in both humans and livestock. The mechanism by 
which this action occurs is not known. Investigations of this phenom- 
enon are being made in laboratory animals under controlled conditions 
both for the prevention of and treatment of lead poisoning to ascertain 
the physiological mechanism which takes place. Since there are no 
known toxic or allergenic effects of thiamin, use of such a compound 
as a therapeutic agent would indeed by desirable in the treatment of 
lead poisoning . 

Secondly, recent reports have shown the existence of a genetic 
abnormality in the thiamin requiring enzyme, transketolase , in patients 
with Wernicke-Korsakof f Disease. The abnormaility of this enz 5 nne appears 
to diminish the binding of thiamin pyrophosphate to the apoenzyme. Thus 
these individuals have a much higher requirement for thiamin than normal 
controls, and in times of stress, such as alcoholism, liver, and kidney 
diseases, a neuropathy similar to that observed in thiamin deficiency 
results. The enzyme is found in significant quantities in the erythro- 
cyte. Dr. Warnock has successfully isolated this enzjnme from human 
erythrocytes and is studying its characteristics. Future isolation 
from erythrocytes of Wernicke-Korsakoff patients will permit comparative 
analysis to ascertain where and how the abnormality occurs. Full char- 
acterization of both normal and abnormal enzyme would permit the de- 
velopment of methodology to identify those individuals in whom this 
abnormality is manifest, 

II. Clinical Studies. 

A. Dr, Ronald Gates and Dr. Lloyd King: Vitamin A Binding Proteins 

in Human Skin Tumors . 

Currently there is great interest in vitamin A as an agent for 
preventing cancer, since the vitamin is required to maintain normal 
differentiation in epithelial tissue. The most likely mechanism of 
action for vitamin A is suggested by how steroid hormones work, i.e., 
the vitamin, when complexed with a cytoplasmic binding protein, affects 
nuclear transcription. Indeed two cytoplasmic binding proteins for 
vitamin A (one for retinol and one for retinoic acid) have been found 
in many tissues and their binding affinities for retinoid analogues 

with the biological potency of the analogue. The anti- 

of vitamin A is probably mechanistically related 
some tumors , including human basal cell carcinomas, 
d with the vitamin. Therefore, these investigators 
oraparing the amounts of cytoplasmic retinoid binding 
types of human skin tumors and in adjacent normal 
186 



skin. This infomation is being correlated with pertinent clinical 
data (patient's age, tumor location and type, invasiveness and re- 
currence) . While this study is just beginning, it was found that 
basal cell carcinomas have 2 to 3 times as much retinoid binding pro- 
teins as surrounding normal tissue. This increase may explain why 
many basal cell carcinomas regress when treated with topical or oral 
vitamin A analogues . 

B . Dr . Dewey Dunn : Studies on Total Parenteral Nutrition . 

All patients receiving TPN in the VA Hospital are monitored 
by a Nutrition Support Team. Rounds are made weekly by Dr. Dunn 
(Gastroenterology), Dr. Meng (Physiology), Dr. Blouin (Surgery), Dr. 
Borum (Biochemistry), Dr. Sullivan (Medicine) Miss Butler (Dietetics) 
and Miss Basel (Nursing) . Patients are monitored for essential fatty 
acid deficiency and are treated when necessary with appropriate intra- 
venous fat preparations . 

C. Dr. Patrick O'Leary and Dr. Gayle Blouin: 

1) Nut ritional Assessment of VA Patients . 

A general assessment of the nutritional status of 1225 
successive patients admitted to the Nashville VA Medical Center was 
carried out. This was then compared with the hospital course of 
these patients. Preliminary data suggests that the serum albumin levels 
obtained on admission are a good predictive indicator of the subsequent 
development of complications. In addition, there appears to be a posi- 
tive correlation between serum albumin, anthropometric measurements, 
delayed hypersensitivity reactions, lymphocyte count and weight loss. 
Approximately 30% of all patients exhibited an abnormal deficit in at 
least one nutritional parameter. 

2) Nutritional Status of Patients Receiving TPN . 

A study has been initiated to determine the effect of TPN 
upon parameters of nutritional status in VA patients. A total of 
patients who were treated with TPN have been entered into this study. 

An initial assessment was made either before or immediately after TPN 
was started. In each case the following Tneasurements were performed: 
transferin, vitamin C, folate, vitamin E, vitamin A, glutathione re- 
ductase, t ransketolase , transaminase, plasma amino acids, carnitine, 
free fatty acids, Zn and Cu, These values have been entered into the 
CLINFO computer and comparison of these values with a normal population 
is being carried out. In addition, follow-up analysis have been 
carried out on 20 individuals at various times follov 7 ing TPN therapy 
to determine its effectiveness. Preliminary data has shown that in- 
dividuals with low transferin and low albumins usually have low folates, 
vitamin E and vitamin A. There is also a tendency for vitamin C levels 
to be decreased. These data will be analyzed to determine the optimal 
parameters to be used in evaluation of nutritional status and to learn 
about the effectiveness of TPN in reversing the laboratory indicators 
of malnutrition. 
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OVERVIEW OF A.I.D. NUTRITION RESEARCH PROGRAH 


The Foreign Assistance Act (Section 103, Food and Nutrition) states: "in order 
to alleviate starvation, hunger and malnutrition, and to provide basic 
services to poor people enhancing their capacity for self-help, the President 
is authorized to furnish assistance on such terms and conditions as he may 
determine for agriculture, rural development and nutrition." From this 
mandate has developed the A.I.D. Pood and Nutrition program. The goals of the 
Agency's nutrition program are two: To enable the developing countries to 
formulate productive nutrition policies and develop effective programs, and to 
enable developing countries to maximize the nutritional benefits derived from 
related government policies and programs such as in agriculture and health. 

An integral part of the effort to achieve these goals is the Agency's 
nutrition research program which is focused on: (1) providing more effective 
programs to combat malnutrition in developing countries by Improving the 
knowledge base needed to analyze the causes of malnutrition, and (2) 
developing or improving methods and technologies useful in operational 
programs. Though limited in financial and staff resources for nutrition 
research, A.I.D. supports a number of carefully selected nutrition research 
activities that aim at developing new and improved methods or directly 
applicable key information to combat malnutrition in developing countries. 

All A.I.D. research is conducted extramurally . 

Currently, A.I.D. supports research in the three major categories outlined in 
the JSHNR’s definition of human nutrition research, they being (I) biomedical 
and behavioral sciences, (II) food sciences and (III) nutrition education. In 
addition, A.I.D. supports research to study the effect of governmental policy 
on food consumption and nutrition. Specifically, research is funded to study 
the effects of both governmental economic policies and agricultural policy 
choices on people's food consumption patterns and nutrient intake. 

A.I.D. 's nutrition research program in education addresses Improving the 
effectiveness of nutrition education efforts directed toward the populations 
of developing countries. For example, projects have been initiated in the use 

of mass media techniques for nutrition education; the use of community 

participation approach to the planning and implementation of nutrition 

education projects; the use of social marketing techniques to sell basic 
nutritional concepts. 

In the area of biomedicine and behavior, A.I.D, funds and collaborates with 
CDC in developing and testing modified survey methods for assessing 
nutritional status and dietary Intake. Through a cooperative agreement 
arrangement with Cornell University, the Agency supports research in the 
development of appropriate nutrition surveillance methods. This work is 
conducted in close collaboration with U.N. agencies, especially as they relate 
to infant morbidity and death. A major research activity is the Agency's 
project on marginal food intake and its effect on physiological and behavioral 
function. This activity was initiated at the end of FY '81 as a Collaborative 
Research Support Program (CRSP) under the Title XII of the Foreign Assistance 
Act. The principal management entity is the University of California, 
Berkeley, Field research under the CRSP is being conducted in Mexico, Egypt 
and Kenya. 
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The A.I.D. food science program includes research in the fabrication of new 
low-cost foods, principally for use as weaning foods. Related to this effort, 
is the research carried out at national and International agricultural centers 
to develop new varieties of cereals and legumes. Currently, A.I.D. supports 
two clinical assay laboratories (one each In Peru and the Philippines) which 
evaluate, in humans, the nutritive merit and safety of these foods. Such food 
commodities as blended foods (corn-soy-milk, and wheat-soy blend) legumes 
(soy, mungbean, black bean, etc.) and cereals (wheat, sorghum, corn, rice, 
etc.) have been tested in this system. 

In 1974, former Secretary of State, Henry Kissinger, at the World Pood 
Conference in Rome, committed the United States to combatting both vitamin A 
deficiency and iron deficiency anemia. A.I.D. was given the responsibility to 
carry out this task. Two large A.I.D. programs currently focus on combatting 
these two major worldwide nutritional deficiencies. Significant parts of each 
program are their research components. For example, major field studies have 
been conducted in the Philippines and Indonesia on the fortification of 
monosodium glutamate (MSG) with vitamin A, while the fortification of sugar 
with either iron EDTA (ethylene diamine tetra acetate) or vitamin A have been 
studied In Guatemala. More basic research has been supported in studying the 
effects of iron deficiency on functional impairment, and in determining the 
etiology and symptomatic sequencing of vitamin A deficiency’s pathology. 

A.I.D. has organized and funds an international consultative group as part of 
each program, The International Nutritional Anemia Consultative Group (INACG), 
and the International Vitamin A Consultative Group (IVACG). Each comprises 
bilateral donor groups, like A.I.D., and multilateral agencies such as W.H.O. , 
UNICEF, FAO, plus selected world experts and representatives from developing 
and developed country governments. Both groups function as forums by which 
each member agency and country becomes aware of what the others are doing to 
control the specific nutritional deficiency of Interest, vitamin A or iron, so 
that worldwide research and operational efforts can be planned to compliment 
one another. Both the INACG and IVACG also advise and assist governments in 
addressing the problem of nutritional anemia and vitamin A, respectively. 

Important to both the vitamin A and iron program areas have been the 
establishing and support of two international centers, each funded under a 
cooperative agreement and each given the charge of focussing its talent, 
experience and resources on one of these problem areas. The International 
Center for Epidemiologic and Preventative Optholmology (ICEPO), under the 
direction of Dr. Alfred Sommers, was established in September 1980 at Johns 
Hopkins University. In the Fall of 1982, the International Center to Control 
Nutritional Anemia (ICCNA), under the direction of Dr. James Cook, was 
dedicated at Kansas University Medical Center. A description of each follows. 


Samuel G. Kahn, Ph.D. 

Office of Nutrition 

Bureau of Science and Technology 

A.I.D. 
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INTERNATIONAL CENTER FOR THE CONTROL OF NUTRITIONAL ANEMIA 


James D. Cook, M.D., Director 
Kansas University Medical Center 


The International Center for the Control of Nutritional Anemia (ICCNA) was 
established September 1982, by the Agency for International Development 
(A.I.D.), for the purpose of; developing theoretical and operational concepts 
for the design, implementation, management and evaluation of programs to 
combat nutritional anemia. The ICCNA assists in developing approaches which 
encourage and support developing country initiatives and identify the most 
effective use of f1 nancial , technical and institutional resources for the pre- 
vention of nutritional anemias- The center functions as a resource center for 
A.I.D, in the area of nutritional anemia with special attention given to iron 
deficiency anemia. The ICCNA, though just organized, already has begun to 
provide assistance to countries. Its first activity took place recently in 
Indonesia where technical assistance was given in setting up hematological, 
biochemical and radioisotopic laboratory procedures for determining both iron 
status of populations and the bioavailability of iron from indigenous food- 
stuffs. Prior to establishing ICCNA, KUMC had assisted the following countries 
in developing strategies and programs for the control of nutritional anemia; 

Thailand, Philippines, Guyana, Cameroon, Chile, Egypt, Jamaica and Caribbean 
area. 

Plans call for ICCNA to be a back-up laboratory facility to laboratories in de- 
veloping countries, particularly since the ICCNA laboratory is a lead laboratory 
under an international collaborative program to standardize critical iron 
status procedures and techniques, worldwide. ICCNA will also assist developing 
countries to combat nutritional anemia, through training programs, problem 
assessment, strategy planning, intervention development and program evaluation. 
Areas for specific research attention are: bioavailability of iron compounds and 
factors which influence food iron availability in humans, determining in ecolog- 
ical and cultural settings the etiology of iron deficiency anemia, improving 
and developing tests for the determination of iron status, conducting studies 
that explain behavioral patterns which influence iron supplementation compliance, 
exploring relationships between iron deficiency and specific physiological and 
behavioral functions, and development of methods for practicable systems of iron 
delivery suitable for use in developing countries. It is expected that the ICCNA 
will play a key role in the worldwide coordination of efforts to combat nu- 
tritional anemia, a major world health problem. 
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INTERNATIONAL CENTER FOR EPIDEMIOLOGIC AND PREVENTATIVE OPHTHALMOLOGY (ICEPO) 


Alfred Sommer, M.D., Director 

Johns Hopkins University 


The International Center for Epidemiologic and Preventive Ophthalmology (ICEPO) 
was established September 1980, by the Agency for International Development 
(A.I.D.), for the purpose of: developing theoretical and operational concepts 
for the design, implementation, management and evaluation of nutritional blind- 
ness prevention programs; developing approaches which will encourage and support 
developing country initiatives; identifying the most effective and efficient 
use of financial, technical and institutional resources for the prevention of 
blindness caused by vitamin A deficiency. Essentially, the ICEPO is a resource 
center for A.I.D., specializing in xerophthalmia control. In addition to 
support from A.I.D., ICEPO is one of seven international collaborating centers 
for the prevention of blindness which is sponsored by the World Health 
Organization. 


Currently, ICEPO is providing country program assistance to 11 countries: 
Indonesia , Tanzania, Malawi, Zambia, India, Bangladesh, Philippines, Nepal, 
Haiti, Bolivia and Mexico. Assistance is planned for Mali, Upper Volta, 

Senegal. This assistance is both short-term consultant services 
and m-depth advisory assistance to countries considering on implementing nu- 
tritional blindness prevention programs. This may range from a few days 
consultation regarding very preliminary activities (e.g., is it possible to 
piggy-back a vitamin A deficiency assessment into an existing survey design?) 
through long-term involvement in all stages of developing and implementation 
of intervention programs, including evaluation inter-relation of results and 
preparation of reports on program impact. Frequently, definition of the best 
program strategy or intervention approach requires operations research. When 
this is the case, ICEPO is prepared to be involved, whether solely in an ad- 
visory capacity or on a collaborative basis, depending on the situation. This 
is a two-way street — the information, experience, and procedures emanating 
from country activities are channeled by ICEPO directly to other countries, 
into state-of-the-art documents, into manuals, and through a variety of dis- 
semination channels into the world body of knowledge. The following list 
illustrates the specific types of project research activities undertaken in 
country: development of vitamin A deficiency surveillance procedures; developing 
and testing new recognition procedures; explaining the relationship between 
measles and xerophthalmia; determining etiology of vitamin A deficiency in 
different ecological and cultural settings; and conducting operational research 
toward development of Intervention programs. Much of this research is applied 
or operational. In addition, ICEPO assists in developing country strategy for 
combatting vitamin A deficiency, designing and Implementing a variety of train- 
ing programs, functioning as a backstop laboratory in histopathology, bio- 
chemistry, and other needed techniques, designing data management and processing 
systems and carrying out general program trouble shooting. 
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THE IMPACT OF THE CLINICAL NUTRITION RESEARCH UNIT PROGRAM 

ON MEDICAL EDUCATION 

Strengthening the environment for education in nutrition in medical 
schools was one of the objectives established for the Clinical Nutri- 
tion Research Unit (CNRU) progran. The 1 imited space given to educa- 
tion in nutrition in medical curricula was a concern of the League of 
Nations Commission on Health during the period between 1935 and 1938. 
The Commission, in a technical report published at that time, de- 
plored the dearth of education in nutrition in most medical schools. 
This statement was accompanied by a plea for increased emphasis on 
rational education in nutrition in medical teaching programs. This 
plea, and many similar pleas subsequently by others, did not fall on 
particularly fertile ground. Development of the CNRJ program repre- 
sents the most recent effort to increase awareness of the importance 
of nutrition as a component of medical education and medical care. 
The challenge to those who applied for funding under this program 
was: "To strengthen the training environment in nutrition in order to 
improve education of medical students, fellows, and house staff." It 
is, therefore, appropriate to ask, even though the existing CNRU's 
have been functioning for less than 4 years, what progress has been 
made in responding to this challenge. 

As CNRU's have been established in medical settings where, at least 
in some departments, nutrition already existed, it is difficult to 
distinguish clearly between developments in m^ical education that 
should be attributed specifically to the presence of a CNRU, and 
those that were occurring as the result of efforts by faculty who had 
been working over the years to achieve essentially the same objec- 
tives as were proposed for the CNRU's. In order to obtain informa- 
tion that would permit some assessment of the impact of CNRU's on the 
environment for education in nutrition, each of the CNRU directors 
was asked to provide a summary of the nutrition program at his insti- 
tution and to indicate how establishment of a CNRU there contributed 

to the development of this program. I have used these reports to 

identify ways in which CNRU's have influenced medical education in 
nutrition at the different institutions. First, I want to make a few 
general observations, then I shall summarize some of the specific 

developments at individual institutions. 

The CNRU directors, without exception, agree that the establishment 
of the Clinical Nutrition Research Unit has, and I quote directly 

froiii some of the reports: "strengthened the place of nutrition in the 
medical curricul urn., .has given an impetus towards increased consoli- 
dation and less fragmentation in the presentation of nutrition knowl- 
edge in the curricul urn. ..provided an impetus for expanding nutrition 
education in the medical school .. .enriched established nutrition 
offerings, especially by forging stronger links between the basic and 
clinical activities in the medical school .. .upgraded nutrition pro- 
grams in medical education... improved the environment for nutrition 
in the medical school itself... and heightened awareness of the impor- 
tance of nutrition within the medical curriculum." Although these 
are not quantifiable effects, nonetheless, I think they indicate more 
about the influence of the CNRU's on medical education in nutrition 
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than do any of the specific actions reported. Acceptance of nutri- 
tion in the medical curriculum on a basis comparable to that of the 
traditional medical subjects depends on the attitude toward nutrition 
in medical schools, and on the existence of an environment in which 
nutrition is considered an important component of medical education. 

Our experience at Wisconsin parallels that expressed in the quota- 
tions I cited. Awareness of nutrition has Increased. There are more 
requests for presentations of nutrition lectures and seminars in both 
clinical and pre-clinical courses. Nutrition faculty are asked about 
the nutrition program more frequently than in the past. Also, oppor- 
tunities for collaboration in research have arisen more often. There 
are more requests for nutrition representation in grant applications 
generated by other faculty and other depar^ents. I sense, from the 
commentaries of the other principal investigators, that this height- 
ened awareness has been a general phenomenon. It has begun to pro- 
vide more bridges between basic science and clinical faculty than 
existed previously. Several directors indicated that collaboration 
and cooperation among the faculty has Increased. This is seen in the 
development of more joint research projects. This shift in attitude 
toward nutrition as a medical subject is a major step in ensuring a 
stable place for nutrition in medical education. 

In my comments so far, I have purposefully identified relatively few 
specific actions at the individual centers because I wanted to empha- 
size first the similarity of the tone of the responses of the various 
directors. This approach, I believe, catches best the nature of the 
general influence of Clinical Nutrition Research Units on the envi- 
ronment for nutrition in medical schools. 

The various CNRU directors have also provided information about 
specific actions that have broadened and strengthened medical educa- 
tion in nutrition. For example, establishment of CNRU's has led to 
the initiation of new course offerings or expansion of existing 
offerings in several schools. Expansion of seminar programs seems to 
have occurred fairly generally throughout the various schools. 
Strengthened nutrition support services have Increased opportunities 
for students to learn about nutrition problems in patient management; 
both Dr. Rosenberg and Dr. Winick mentioned this in relation to their 
units. At least four of the directors reported an increase in nutri- 
tion offerings in grand rounds. Development of the Clinical Nutri- 
tion Research Unit has also provided opportunities for research 
projects for house staff and fellows, and so, has expanded this 
aspect of education in nutrition. Dr. Rosenberg mentioned, particu- 
larly, the acceptance of the graduate program in nutrition for physi- 
cians which has been instituted recently at the University of Chica- 
go. 

There are, nonetheless, substantial differences in the extent to 
which nutrition is incorporated into the medical curricula at the 
different centers. It may be of value to indicate some of these, 
despite the difficulty in identifying what relationship these differ- 
ences have to the development of the CNRU's. 
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In Dr. Rosenberg s program at the University of Chicago, nutrition 
topics are introduced in the medical school curriculum in biochemis- 
try during the first year. This is quite traditional. It is contin- 
uing, I think as it should, and is representative of several of the 
medical curricula reviewed, in Chicago there is a clinical orienta- 
tlon program for the incoming student. This covers topics in organ 
physiology in relation to metabolism. In the second year, students 
are introduced in clinical pathophysiology and clinical pharmacology, 
and in the third year, in medicine, to nutritional aspects of diseas- 
es. In the third year also, there are two electives which cover 
physiology of human nutrition and nutritional pathophysiology. Then, 
in the fourth year, the students receive further instruction on 
aspects of disease and disease management which, I assume, is linked 
closely with clinical activities. 

Alabama, more time is allotted to 
T curriculum than in any of the other programs 

Lin I ^ ‘^'^‘‘erstand , partly because there has 

nutrition component in the medical curriculum there for many 

L/cl 7 ^ revision of the curriculum, an 

nutrition component still further. 
They list 52 contact hours in nutrition during the first vear with 

S nutrition? Sm/lrho^rfar^'J!! 

topics such as obesity, eating behavior, diabetes, cancer hvoerten- 

far’di7e^a\eY^^7n?’Hpn77^Hf^ development, pregnancy, cardiovascu- 
I ar diseases, and dental diseases; 14 hours on basic nutrition 

malnutrition 18 flours on topics such as 

ofreSter^ nutritional therapy, enteral and 

wfnJ® ^ feeding; and some coverage of special clinical problems 
such topics as renal dialysis. Then, in conjunction with 
service, a 4-week clinical elective has been 
second and third years. This has been a successful 

Ihi program for medical students with a high proportion of 

the class applying for about 12 places. 

•'"eludes 28 lectures on nutrition. 

A series of objectives and handouts are used to expand these. Thev 
have some additional lectures on videotape. They also have citnicai 
nutr tion electives for junior and senior TtSdents and nSir?iion 
clinics that cover patient assessment and include didactic sessions. 
2 u 4 Students a month have the opportunity to participate in 

this clinic with a nutrition team consisting of a physician, nurse 
and a nutritionist and together with an intern or the house officer 
in internal medicine. The patients are from nutrition consults from 
the various hospital services. 

Dr, Greene at Vanderbilt reported that their major offering is in the 
nutritional biochemistry course for first year students with about 32 
hours of nutrition instruction, 8 hours of basic nutrition lectures 
and then a series of 3-hour discussions and demonstrations with 
clinical emphasis in which the CNRU faculty are fully involved. in 
the fourth year, an elective on clinical management is offered which 
includes about 6 hours of clinical nutrition. 
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Dr. Rivlin at Memorial Sloan-Kettering in New York, indicated that 
they have a first year elective in nutrition with about 13 hours 
divided between basic and clinical aspects; in a required course in 
the second year about 8 hours are devoted to nutritional topics such 
as obesity, cancer, aging, and diabetes; then, a 10-hour elective for 
students who want to study nutritional problems in greater depth. 

Dr. Winick stated that, at Colunbia Medical Center in New York, their 
program also starts with a basic introduction to nutrition in the 
biochemistry course in the first year; following this, a clinical 
elective in nutrition is offered. A required course in nutrition had 
been developed previously by the Institute of Nutrition which, he 
emphasized, has been strengthened by the Clinical Nutrition Research 
Unit activities, which have been largely in pediatrics. 

In our program at the University of Wisconsin-Madison, again emphasis 
in the first year is on physiological chemistry. Nutritional empha- 
sis in that course is not strong, but students do obtain basic knowl- 
edge of vitamins, minerals, intermediary metabolism, and metabolic 
integration. The second year is organ oriented, but includes 14 
hours for nutrition in which topics such as nutrition and the life 
cycle, fuel homeostasis, hyperlipidemia, drug-nutn*ent interactions, 
and nutritional requirements and allowances are discussed. There is 
a laboratory exercise on dietary histories, food composition, and 
evaluation of the adequacy of diets. This is often a revelation for 
the medical student who has heard recommendations for some rather 
drastic changes in diet without ever thinking much about what this 
involves for the patient. In the third year, during the clerkship, 
opportunities are provided for students to interact with patients who 
are being examined by the nutritional support service. Clinical 
nutrition rounds and weekly conferences are attended by a number of 
the students and house staff. For the fourth year. Dr. Shrago and 
some of the other faculty have developed an elective course entitled 
"Current Topics in Clinical Nutrition," which is given in both the 
Spring and Fall and is taken by some graduate students and a number 
of medical students. 

A number of other activities that impinge on nutrition education have 
also been developed in connection with the CNRU programs. Both 
Vanderbilt and Georgia, for example, have newsletters. These provide 
a substantial amount of information about nutrition topics, often on 
topics of current interest and topics that may be controversial. Dr. 
Rivlin mentioned that they have prepared a number of information 
pamphlets on nutrition topics that are distributed to students in 
certain classes. Noon conferences on nutrition have been organized 
for the faculty in Georgia. Dr. Rosenberg indicated that they are 
developing conferences in relation to nutrition activities that 
include both faculty and students in the planning of research pro- 
grams. These are representative of the variety of types of activi- 
ties that have been generated as a result of the establishment of 
CNRU's. 

In conclusion, it is evident that the Clinical Nutrition Research 
Units have had an impact on medical education at a variety of levels 
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in the medical schools In which they have been established. The 
directors agree that the CNRU's have given visibility to nutrition 
programs, have increased opportunities for participation by medical 
students and fellows in research projects on nutrition problems, and 
have increased awareness among the faculty of the importance of 
nutrition in the management of patients and of the role of nutrition 
support services. The reports from the CNRU directors indicate 
uniformly that establishment of CNRU's has strengthened the place of 
nutrition in the medical curricula of the universities participating 
in the program. The comments received indicate that there is less 
fragmentation in the presentation of nutrition knowledge, an impetus 
for expanding nutrition offerings, an improved environment for 
nutrition in the medical schools, and a heightened awareness of the 
importance of nutrition within the medical curriculum. 
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PLANNING FOR NUTRITION RESEARCH 

Dr. Artemis Simopoulos: The whole question of planning Is open for 
discussion; anyone who wishes to make comments is welcomL ^ 

Dr. Rosenberg: I'll start out by unburdening myself of some of 

my doubts and concerns about this process and then, perhaps, if 

devefoSn'ents' 9° Positive 

^^15' ^ very positively toward the idea of the 
need for planning in this area, with the kinds of specifications 
that were made yesterday, I have some real concerns about the con- 
texts in which planning will be done for nutrition research in the 
absence of a Federal plan for nutrition. If we take seriously the 
observation that was made yesterday, that Congress is going to sup- 
port fi^t^ition research because it will lead to developments which 
better the health and welfare of our population, then that is another 
way of saying nutrition research is fine, but it has a goal . It is 
not going to be supported simply for its own sake. If the goal is to 
improve the nutritional status of the American population and there- 

welfare, then it seems to me that the context in 
which these new observations and this information is going to be used 
needs to be defined. Most of you would probably agree with me that a 
coherent, cohesive, national nutrition plan is not easily found. 
Certainly the priorities of research are going to have to be linked 
to some extent to the priorities of a national nutrition plan. 

I would make the observation that there is no amount of effective 
research planning that is going to influence political decisions that 
are made about when to cut funding for the nutrition information 
service of the USDA, which, in turn, might end up seriously cutting 
the infomation gathering aspects of that service about dietary 
habits and the population. However, if this information gathering is 
part of a national plan, then its seems tome that such changes would 
not be made willy-nilly, I simply make the plea that we give some 
thought to the need for a national nutrition plan, as well as the 
need for a research plan. 


If everyone agrees that we can make a research plan without having a 
national plan, I would suggest that what we really need is somebody 
or somebodies to begin to plan for that plan. If we have expertise 
in this room, it is expertise because we know something about what is 
going on in nutrition, not what is going on in planning. 1 would 
ask, perhaps I should pose this question directly to Dr. Simopoulos, 
IS there the capability within the Subcommittee to take on the re- 
sponsibility and the expense involved in evolving a national plan in 
consultation with the kinds of elements that we have here in this 
room for the last couple of days, or i f not, where should that re- 
sponsibility fall? Should it be perhaps, in part, contracted out to 
other think tanks, possibly FASEB, the Food and Nutrition Board, and 
so forth? I really would like to hear some thoughts, not about 
general concepts of planning, but where can the actual job of produc- 
ing a plan for a plan be created. 
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Dr. Artemis Simopoulos: Thank you. Dr. Rosenberg, for the very 
thoughtful coimients; I probably agree with everything you have said. 
The Joint Subcommittee could attempt to develop at least a skeleton 
of a plan—renember, we are not just isolated individuals, we repre- 
sent agencies. The agencies themselves have advisory committees, 
councils, programs, and staff. So, although we may be just a total 
of five or six people at the table, we are inde^ going to get infor- 
mation and input from our agencies, and certainly the agencies get 
input from the scientific community. Having put a skeleton of a plan 
together, this Subcommittee will have to get additional^ input from 
the scientific community, and I would hope, from Congressional staff, 
from private foundations, and other groups that are interested in 
planning for nutrition research. But, to begin with, we have to get 
started here, develop the skeleton, and then progress from there. 
This is the way I see it right now. but I think all other members of 
the Subcommittee might wish to comment on it. 

Dr. Mary Carter: What I hear you saying, sir, is that you feel we 
should have a national plan for nutrition before we can develop a 
research plan for nutrition. Is that what I hear you saying? 

Dr. Irwin Rosenberg: No. Although it would help, I'm not saying we 
should wait for that. 

Dr. Mary Carter: I would like to switch to my own terminology for 
communicating this type of thing. I think that we should have in 
the human nutrition area a goal, for example, the health of our citi- 
zens in this country. Everything that we do with regard to planning 
should be targeted toward this goal whether it's some nutritional 
status of the people of this country or the world. One of the things 
in my brief experience in this general area of R&D management is that 
sometimes one of the best ways to start targeting what your goal 
should be is to start at the ground up. In other words, get the 
performers in the arena, the people who are concerned with this whole 
area of nutrition and health, to help you in the formulating of your 
goal. In that way we can be sure that we are hearing from all the 
participants across the country, whether they are the performers of 
the research, the users of the information, or the ones who benefit 
from the information. This approach is one that we could think about 
trying in the coming year. 

It is true, as Dr. Simopoulos said, and I concur completely, that the 
various Departments in Government, and the agencies within those 
Departments, do have their own planning tools and can also make a 
contribution. All this would ne^ to be meshed together. Of course 
I could also visualize. Dr. Simopoulos, that perhaps some of these 
activities could be coordinated by the Joint Subcommittee on Human 
Nutrition Research. 

I would like to see a broad range of participants help us set a goal 
that meets everyone's needs, including the Congress and the Executive 
Branch of the Government; but we must all do this together. 
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Lt. Col. David Schnakenberg: I tend to agree with ^ou» Dr. Carter; 
what you propose is in a broader overview, not unlike how the Depart- 
ment of Defense begins to build its research plan. We start, in our 
terminology, by going to the user. If it is in a medical area we go 
to our Health Services Command, who looks at the issues relative to 
health care delivery. We also receive input from those who are 

responsible for our combat troops and what their needs are now and in 
the future. Thus, we have the participation of the expertise from 
the biological sciences along with the line officers in terms of 
developing what the needs are. We call it "Mission Area Analysis." 
This analysis begins to flow up through the system and ultimately 

comes to someone to make the hard decisions based on priorities and 
available funding. I think that process is what you are referring to 
here. Such a process needs a focal point to get the process started 
and to "keep book." Possibly the Joint Subcommittee should do that, 
I do not know who else would. That role would be appropriate for the 
Subcommittee, since it would be far too presunptuous to assume that 
half a dozen people that meet every couple of months would have the 
breadth of background to undertake the task alone. 

Dr. Artemis Simopoulos: Anyone else? 

Dr. Samuel Kahn: Let me just speak from my own experience. I know 

that our agency has a written policy and a formulated strategy with 

regard to nutrition. I am sure that most other agencies have, or 
should have, a formulated policy and a strategy, the two being dif- 
ferent. I think I would use those terms, "policy" and "strategy," 
rather than the general term "plan," since they mean specific things. 
If we knew exactly what the nutrition pol icy and strategy are for 
different agencies we could do a better job of putting it all togeth- 
er and trying to formulate a unified nutrition policy and strategy 
for Government. I would suggest that we, as the Subcommittee, could 
start pulling these things together by determining what each specific 
agency has in terms of written nutrition pol icy a strategy. 

f 

Dr. Mary Carter: Sam, what would we do once we got such documents 
together? We don't represent all the human nutrition research 

that's going on in the country. 

Dr. Samuel Kahn: No, but we represent the principal agencies in the 
Government. I thought that what we are talking about here, today 

and yesterday, is what the different agencies are doing In-house and 
extramural 1y , and to see if we can put together a unified order of 
activities. I think we can do that. 

Dr. Victor Herbert: On this question of a national nutrition policy, 
one might in a sense conceive that there is such a policy, and that 
the Joint Subcommittee elucidated it. The reason I say that can be 
found in the American Journal of Clinical Nutrition . May 1981 Supple- 
ment, copies of which are available outside. That supplement is a 

report from the Joint Subcommittee in which critical issues in human 

nutrition research and research training in the 80' s are identified 
and conclusions and recommendations are made which really do consti- 
tute a fairly well articulated nutrition research program for the 
CO un V • 
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An the ten Federal agencies signed off in agreement on these as 
nutrition goals for the country. Now, just because it was the Feder- 
al agencies who signed off on it and the Congress did not officially 
pass it as an Act does not make it any the less operative. I am sure 
it is operative in the Veterans Administration. 

Dr. Irwin Rosenberg: In practical terms, would it not be important 
that a carefully structured statement appear in a form available for 
use. 

Dr. Victor Herbert: I would agree with that. I think it would be 
nice if Congress were to convene the equivalent of a Congressional 
workshop, which is something they do regularly, to take up a major 
subject like the provision of nutrition information to the public; 
they could similarly take up the subject of creating nutrition goals 
for the nation and I think they would very likely articulate similar 
goals to the ones in the JSHNR report. The VA, for example, articu- 
lated nine specific areas of human health research in which they felt 
the VA had particular interest. Five of these were in nutrition. 
You heard this morning about part of our programs in two of those 
areas: nutrition with respect to alcoholism, and nutrition with 

respect to aging. 

Dr. Samuel Kahn: I understand fully why people referred to our 
national goals, but you have to realize that the nutrition research 
that was presented in the last two days extends further than national 
goals. I would like not to be excluded from that. We really should 
put together a policy and strategy which is for nutrition research 
that covers all nutrition that has to be researched. That extends 
beyond just the concerns that touch our populations. It includes 
concerns that may touch other populations. I think we should look at 
the problem as broadly as possible, and not limit or constrain our- 
selves just to the problems in this country. 

Dr. Victor Herbert: I think the report does do that, Sam. 

Dr. Samuel Kahn: I think that report refers to the fact that a 
report on international nutrition was going to be prepared subse- 
quently, as well as one on nutrition education, so that the report 
addresses the issue somewhat, but it does not, in itself, cover all 
the things the JSHNR covered subsequently. 

Dr. Artemis Simopoulos: The international report is available out- 
side. I think there were more comments. Dr. Harper and then Dr. 
Rivlin. 

Dr. Alfred Harper: I keep having trouble with the term planning; I 
am not quite sure what it means, I feel much more comfortable with 
Dr. Kahn's suggestion that we are really talking about policy and 
programs; what he calls strategy. I would include in "strategy" the 
development of programs as well as the objectives of programs. If 
we do not make this distinction, we get at loggerheads as to whether 
we are planning for exchanging information, or planning to achieve a 
specific objective that requires research activities. 
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Unless we start at the top with a broad view and then narrow down, I 
think we may find ourselves in a quagtiire. The point of planning is 
to achieve some objective, which is essentially establishment of 
policy. If the policy is to improve the health of the population, 
this is one thingj if the policy is to reduce the cost of medical 
care, that may be quite another. Unless we establish policy and a 
set of objectives at the outset, planning is likely to be futile. To 
my mind, the goals that we have discussed become a part of the poli- 
cy. 

I have some concern with the establishment of goals. Sometime back, 

I recall a set of goals that were called "Objectives for the Nation." 
In fact, I attended a conference at which some of these were devel- 
oped (eventually I asked to have my name removed as a participant). 
They were put in terms like this: reduce obesity by 15% by 1990; 
reduce serun cholesterol concentration to 190 milligrams per decili- 
ter by 1995. Now these objectives are absolutely unrealistic. To 
set objectives of this type without any planning and call them goals 
for a program is not, to my mind, a fruitful type of activity. I 
would like to see us start with the establishment of a general policy 
and then identify the important problems that need to be solved. 
Some of the problems that the Federal agencies must deal with are 
different from those that are major concerns of individual research- 
ers. After the problems that truly need to be attacked are identi- 
fied in specific terms, then we can plan programs. We can also plan 
for the type of information exchange and collaborative efforts that 
are needed to solve these problems. I feel that we need some clear- 
ing of the air if we are to get on the right track. 

Dr. Artemis Simopoulos: Thank you, I do not think we are going to 
respond to all the comments but I think these are very important and 
we are going to consider them. I would hope that we are not going to 
repeat mistakes. Dr. Rivlin. 

Dr. Richard Rivlin: One of the things that troubles me in hearing 
this, is that I believe we have to think beyond a plan. Our field is 
full of decisions that have been made and plans that have been creat- 
ed. It is very important to develop realistic plans, but let us 
think beyond this, to how such a plan would be implemented. We are 
all very grateful to Dr. Simopoulos and to all of you for your polit- 
ical activities. Clearly, we have seen one member of Congress who is 
very supportive of us. But I wonder if we are sufficiently effective 
or active in the area of public information. After I go to the 
bookstores and listen to the media and hear all the nonsense that is 
being promulgated to the public, I wonder if we are sufficiently 
active politically to make our views known in order for a plan that 
we develop to be likely to be effected. I think it will be a tragedy 
if a great effort were made to develop a plan that really did not 
have a realistic chance of succeeding. I wonder what thoughts are 
being given to how we may mount a major effort to convince both the 
public and the Congress, and further down the line many other groups, 
of the theoretical value and the practical significance of this plan. 

Dr. Artemis Simopoulos: Does anyone want to respond to that? 
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Dr. Victor Hertert: I would just like to put a question to all three 
of the questioners: Who do you perceive as having the power and 
authority to implement this proposed national plan and to whom do you 
suggest we go. 

Dr. Alfred Harper: I am concerned first about participation; that 
is, who is to identify the major problems. I do not see that as just 
a Government responsibility. It is also a responsibility of the 
professional community, probably with input from other groups who may 
not be in the health professions but whose suggestions would need to 
be reviewed and screened. The place to start, it seems to me, is 
with a combined Government and professional group. 

The^ only organizations I know of that can institute the types of 
policies and plans we are di scussing are Government agencies. If it 
IS a national responsibility to achieve a certain goal or objective, 
who besides the Federal government can do that? If we need more 
wheat, it Is the responsibility of the Department of Agriculture to 
develop methods for increasing wheat production; if we want to reduce 
the incidence of some conrion disease, it is the responsibility of the 
Department of Health and Human Services to develop the strategy for 
doing that. It seems that simple to me unless, of course. Congress 
decides that the problems have not been identified properly, the 
objectives are inappropriate, or the policy does not merit support. 

Dr. Artemis Simopoulos: Thank you. Dr. Harper. I believe that Dr, 
Rosenberg wishes to comment. 

Dr. Irwin Rosenberg: What I said before is that I think somebody has 
to take responsibility for the leadership to create what Dr. 
Simopoulos referred to earlier as the skeleton of the plan. I think 
some coordinating body would have to do it, with the appropriate 
Kinds of communications to which Dr* Harper referred. We must recog- 
nize that we are talking^ about policy goals and research goals that 
become goals toward the implementation of a broader policy. I would 
not put my faith and trust quite as fully in the interagency mode as 
wuld Dr. Harper, and I would recognize that in the final analysis 
the financial implementation of these matters are going to depend on 
actions of Congress. Since Congress no longer defers entirely to the 
agencies in terms of its own sense of planning and technical evalua- 
tion, I would wonder whether we might ask someone like Dr, Grace 
Ostenso what she thinks about the way in which such a plan might 
interdigitate with the way Congress goes about its business. 

Dr. Artemis Simopoulos: Thank you, Dr. Rosenberg. Grace, 

Dr. Grace Ostenso: I was invited as an observer and I had hoped to 
m^THtdin thdt status but obviously I cannot. I do not , know whore to 
begin. I have heard a lot of discussion about terminology, and you 
have to go through that process. But in the end I would hope that 
you would develop some kind of mechanism to approach whatever plan, 
policy, objective, goal or whatever you decide to call what we are 
talking about. That mechanism should have absolutely nothing to do 
with nutrition, per se. By that I mean that you may want to use a 
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tool such as the infrastructure for research in general to delineate 
what now exists in nutrition research and the critical mass that you 
need in the future. Things such as: what needs to be done to develop 
nutrition centers of excellence while maintaining its scientific 
integrity; what are the needs in nutrition research for a communica- 
tion network, facilities and equipment, funding sources, academic- 
industry-gov ernment partnerships, manpower and training, journals, a 
central focus, data bases, data base management. Maybe if you look 
at it in some way other than research outcomes only, and step back 
from what we are so close to, it might help the process. 

The answer to your question then, is that I do not think you will 
have any difficulty in getting an arena established within the Con- 
gress to listen to whatever you develop and put together. Then, once 
you've got a mechanism in place for developing an agenda, other 
things will come into focus and you will begin to separate research 
priorities from ways to make implementation happen. 

In terms of selling the plan, you first have to have a product to 
sell, both to the Congress and to the public. You may have to have 
two formats of your plan, one to sell to yourselves as the research- 
ers and an overlay for explaining the value of the plan and nutrition 
research to the Congress and the lay public. If you can sell the 
plan, policy, strategy, whatever it is called, to the lay public by 
enhancing their understanding of the importance of nutrition to their 
daily lives, then you have sold the Congress. The public is the 
Congress' constituency. 

One other point. Whether you develop a national "plan" or a Federal 
one, I agree with the concept you have to start somewhere. As Con- 
gressman Brown said yesterday, you have to define logical planning 
units and then find ways to interlock those logical units. Perhaps 
as a fallout from a Federal plan you will formulate ideas of what 
ought to be included in a national plan. Planning is circular and 
should never be carved in stone. If the Federal plan precipitates a 
national one, great. Once the national one is drafted, the first 
thing you will have to do, or even before, is to revise the Federal 
one. In terms of where the activity ought to be centered, there is a 
National Science and Technology Policy Act which created the Office 
of Science and Technology Policy of which this Subcommittee is a 
component. OSTP has not addressed interagency coordination or long- 
range planning as well as expected when that role was established for 
them by the 1976 Act. OSTP is limited in resources and in staff, but 
one of the things they have done quite effectively in other areas is 
to bring together a broad participatory group. It would seem to me 
that it would be helpful if a group with broad representation could 
be established to develop at least a beginning point and demonstrate 
progress accomplished by the "scientific community," not just the 
Federal Government. Then you might be able to gain some resources 
either from within the agencies to contribute to the planning activi- 
ty, or from some legislative initiative to continue the planning and 
implementation processes. 


219 



Dr. Artemis Siraopoulos: Thank you» Dr. Ostenso. Dr. Rivlin, I think 
Dr. Ostenso more or less answered some of your concerns: the public 
is very important and should be well informed. 

Dr. Irwin Rosenberg: I am delighted to hear that there really are 
ongoing mechanisms whereby this process can be effective. I still 
feel that a great responsibility 1 i^s with the scientific bodies in 
nutrition to make their efforts known to the public. For all too 
long we have been speaking to each other and we have not adequately 
let the general public know about the advances that have been made, 
the unanswered questions, where the status of a particular question 
lies, etc.^ All too often when the efforts of nutritionists are 
mentioned in the press, it is usually to underscore the controver- 
sies, rather than those broad areas about which we all agree. I 
would like to see the public better informed about these broad areas 
of agreement, about accomplishments to date, and goals for the fu- 
ture. 

Dr. Artemis Simopoulos: Thank you. 

Lt. Col. David Schnakenberg: If I may. Dr. Simopoulos, I would like 
to follow on that point; I think it is well taken. We are trying to 
grapple with that within our own agency at the moment, since we are 
in tre process of trying to establish what is the message in terms of 
nutrition we want to get to our constituency in DOD, not only the 
active duty member but also his family. We want to try to establish 
that centrally out of the office of the Surgeons General of the three 
services, and then^ be able to disseminate the message through a 

netvwrk, at least within the Army, at each medical activity on every 
po st • 

By having a spec ial_ team of four to five professionals at each medi- 
cal activity, we will be able to reach out and effectively del iver 
the basics of the message to at least one sector, the population of 
two million active duty military plus dependents, a total of around 4 
to 5 mil I ion people* So we hdve d cominunlty of 4 to 5 million people 
out here to whom we might be trying to present a message, and we 
vwuld hope that we could have that be a responsible message and 
thereby increase the awareness of that constituency. They, in turn, 
vflth their Congressmen, if necessary, in supporting 
further information and further advancement in this area of science. 

^•"terals Simopoulos: Thank you. Col. Schnakenberg. Dr. Grundy, 
you had a comment to make. 

Dr. Scott Grundy: Speaking as someone who is not directly in the 
Federal program at the present time, I think that the Federal agen- 
cies involved could perform a leadership role to the rest of the 
scientip'c community. Perhaps what is needed is a task force or 
commission to identify the problems in nutrition which would involve 
not only Federal agencies but also the rest of the scientific commu- 
nity in putting together a priority list and identifying problems in 
nutrition for the country. I think such a group would serve not only 
to focus the attention of the Congress but would also provide lead- 
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ership for those of us who are attempting to set up programs in 
nutrition, of which more and more are being set up in medical schools 
and universities. Frankly, since developing a plan for a nutrition 
program is new and does not fit into the usual mode of medical 
schools, it would be extremely important to have leadership and 
guidance at this point. 

Dr. Artemis Simopoulos: Thank you. Any other comments. 

Dr. Walter Mertz: I would like to comment on the two questions that 
were raised yesterday and that are being discussed now: communica- 
tion and planning. I greatly appreciated this meeting, because 1 
gained a tremendous amount of new information. We actually generated 

some new ideas, and I am very grateful for this. I see a very great 

value in the activity of this Subcommittee and I hope that we can 
continue these meetings. We have had pretty good communications all 
these years, but I think this formalization of communications is 
needed and will be very beneficial. 

That was the good thing, now comes the bad one. I have an allergy 
against the term "planning." The three good plans that we have dis- 
cussed today, the one of the Cancer Institute, the one on vitamin A, 
and one on iron deficiency, are all well thought out plans for an 
action program. They are possible only because some scientist in 
some cubbyhole has first come up with an idea and has solved a prob- 
lem, at least theoretically, to such a degree that it can now be 

applied large scale. The whole effort of iron deficiency that Dr. 
James Cook talked to us about this morning would be impossible had 
not he and Clem Finch come up with the idea of the non-heme iron 
pool. If we had an august committee 20 years ago, I guarantee you 
that if somebody would have brought up this plan for intervention 
against cancer they would have thrown him oift; even 10 years ago 
nobody would have admitted there was such a possibility. What I am 
saying then is that the major and primary events in our field in 
scientific research are new ideas. They are unpredictable where they 
come from, they cannot be planned. The only thing we can plan is 
execution and Implementation of these Ideas. For this reason I am 
very, very happy that the great majority of the NIH funds goes for 
individual grants that leave the scientists the opportunity to come 
up with great ideas. We should, therefore, be very careful when we 
talk about planning of national policies so that we do not stifle the 
freedom of scientists who come up with great ideas. These ideas are 
the only contribution that keep our field alive in the long run. 

Dr. Mary Carter: Dr. Mertz, I want to follow up on some of the 
comments you have made because I think your points are well taken and 
it seems to me that one of the greatest benefits that has come from 
these two days together has been the opportunity for people with 
mutual interests just to get together to talk about these areas or 
problems or what they are doing. I have wondered where we go from 
here to continuing this dialogue in order to surface not only just 
program and problem areas, but also maybe some priorities. I have 
wondered about the need to identify some program areas within the 
next 3 to 6 months and if we shouldn't almost do this over again but 
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Dr. Artemis Slmopoulos: Dr. Anderson. 


Dr. James Anderson: I feel really awkward getting up because I do 
not know anything about planning but I will make a couple of com- 
ments. The National Diabetes Advisory Board has had 3 or 4 intensive 
workshop conferences where they have tried to identify areas of need, 
gaps in knowledge, and tried to look at how research could be direct- 
ed in those areas. I think that sort of intensive working confer- 
ence, where people present ideas, those ideas are summarized, and 
recommendations grow out of that, would be a very useful thing in the 
nutrition area. It seems to me, and again, this is a very naive 
statement, that it is so controversial to try to develop nutrition 
goals (whatever they may be called) for the country, that we ought 
to focus on research needs. Maybe at some point in time there will 
be a consensus about nutrition goals for the country; but we can 
certainly reach a consensus on areas of nutrition research needs that 
are crying for attention. 

Dr. Artemis Simopoulos: Thank you, Jim. Dr. Sandstead. 

Dr. Harold Sandstead: It seems to me that our task is actually two 
fold. I think one of the most beneficial aspects of this meeting was 
the exchange of scientific information among ourselves. I found out 
what other people were doing, and they found out a little bit about 
what I was doing. I think we need to continue that activity, inde- 
pendently perhaps, of the planning process. I view the planning 
process as a exercise that is often not particularly scientific; it 
is more of a sociologic experience, which will hopefully result in 
something that can point the way for the future. Planning should go 
on for a long time, and it should go on continually with multiple 
meetings over a period of time. It should lead to an evolutionary 
plan that will provide guidance not only to the Congress, but also to 
the Executive, and the heads of the various agencies. The way human 
nutrition presently works in the Federal Government and throughout 
the country, makes it a sort of a big happening--each agency is doing 
its own thing without too much regard to what others are doing. In 
view of the situation, it is fortunate that we work together, as 
individual scientists. Because of mutual interests, we develop 
collaboration and thus work together. 

It seems to me that the decisions that guide agencies with regard to 
human nutrition too often are based on non-nutritional considera- 
tions. Nutrition may either benefit or suffer depending on their 
independent factors. This being the case, I believe it is important 
that planning be a continual process that allows for contingencies. 
At the same time, we should continue to meet on a regular and, at 
least, an annual basis, for scientific information exchange. With 
the exchange of scientific information, planning, at least between 
individual scientists, will probably happen while the long process of 
national planning goes on. 

Dr. Artemis Simopoulos: Thank you. Dr. Rosenberg. 
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perceives, the Administration forsees, or the action agencies envi- 
sion; nevertheless there i s an increasing involvement of the Congress 
and a part of the public in these issues. One of the things that, to 
a large degree, is missing from this meeting is a discussion of the 
question of what the needs of the action agencies are in trying to 
carry out the activities that are being forced upon them, not only by 
every day business but also by the Congress and the Administrations 
as they come and go. I suggest that future conferences could include 
more discussions of what the needs are of these mandated programs. 

At lunch today we talked about end-stage renal disease and what 
nutrition- rel ated decision needs to be made relative to this disease. 
Research is ongoing, but perhaps a discussion in groups like this can 
identify data that exist in various locations, but have not been 
brought together. Obviously, one of the questions is: do you set up 
a new program or do you try to get those answers from existing re- 
search programs. Can you encourage scientists, just by discussion, 
to modify or focus their research to try to provide answers. We, as 
an action agency, could probably come up with a list of 50 such 
topics. For example, we still have not obtained answers as to wheth- 
er we ought to more carefully regulate diets promoted for very rapid 
weight loss (very low calorie diets). I believe Congress is becoming 
more and more concerned about such technical issues. That was obvi- 
ous from the hearings on fortification; it is obvious from other 
hearings that are being planned. So, I would suggest that this area 
not be overl ooked. 

Dr. Elaine Feldman: I have been listening and have a couple of 
thoughts to express. We are talking in part about implementation of 
a plan or strategies, and we are talking about nutrition most of the 
time. We consume "nutrition" not as chemicals but as food. It seems 
to me that somewhere along the line we are going to have to consider 
the food industry and include them in an appropriate way in what we 
are doing. This includes not just the food companies, but also 
supermarkets or restaurants where one purchases the food, the fast 
food outlets, and so on. That is a segment of the problem that I 
have not heard brought up, although we have talked about scientific 
professionals who are not in the Federal Government, and we have 
talked about the consumer and the lay public. It seens to me there 
is a gap in terms of who makes the food and who offers the food to 
the public, and this segient is going to have to be considered in 
some way. 

Turning to another track, brought to mind by the talk about diabetes 
and end-stage renal disease, a problem we physicians encounter all of 
the time in talking about nutrition to the public or large groups is 
that we do not have a disease, we do not have a focus. Years ago, 
the words "deficiency diseases" had meaning. In other parts of the 
world there is significant malnutrition, but in the U.S. we have a 
much more diffuse and broad problem. Consequently, we do not have 
working with or for us a diabetes lobby or support group; we cannot 
agree among ourselves whether the Heart Association or some other 
group would be representative of what we want to say. I do not think 
we can change that at all, but I think that is part of what makes 
planning in nutrition more difficult. 
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JOINT SUBCOMMITTEE ON HUMAN NUTRITION RESEARCH (JSHNR) 

of 

Committee on Health & Medicine (CHM) 
and Committee on Food & Renewable Resources (CFRR) 

Federal Coordinating Council for Science 
Engineering & Technology (FCCSET) 


CHARTER 

Because of the vital importance of the benefits ^ 

research to the welfare of the American people and the , 

it is essential that the nutrition research efforts of the Federal agencies 

be mutually reinforcing. 

In recognition of this need, the Committee on Health and . 

and the Committee on Food and Renewable (CFRR) hereby establ 

a Joint Subcommittee on Human Nutrition Research IJSHNRJ. 

Scooe: The Subcommittee is concerned with: ( 1 ) all federally supported 

or Conducted research on nutrition with emphasis on Human nutrition, 
and ( 2 ) professional personnel needs in nutrition research and education. 

This includes: 

o Basic physiological and biochemical mechanisms the 

diaestion, absorption, metabolism, and transport of nutrients, 
the role of food ingredients in human health and performance 
and in the prevention and treatment of disease. 

0 Nutrient composition of foods; the availability of 

processing, and packaging; and the biological avail aoiiuy or 

Sutrients in the foods at the time of consumption. 

0 Determinants of dietary practices and methods for educating the 
public about dietary practices. 

o Food consumption patterns and nutritional status of the general 

intervention strategies and public policies. 

1 *1 fn rarrv out research on human nutrition; 

for education of the public, 
fulfilling this purpose, the Subcommitte win. 
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a. Improve planning, coordination, and communication among Federal 
agencies engaged in research on nutrition. 

b. Develop and update plans for Federal research programs to 
meet current and future domestic and international needs for 
nutritton. 

c. Collect, compile, and disseminate information on nutrition 
research. 

Organization of the Coimiittee 

The Co-Chairpersons of JSHNR will serve a term of two years and be selected 

between the Chairpersons of CHM and CFFR. The Executive 

Tolnm"^ ? i reason Co-Chairpersons of the SubcJ!!Sittee“'^^''® 

will arrinSe fJr Subcommittee 

Will arrange for staff assistance from their own agencies. 

the Subcommittee will Include 

0 Agency for International Development 
0 Department of Agriculture 

0 Department of Commerce (NOAA) 

0 Department of Defense 

0 Department of Health, Education, and Welfare 

0 Federal Trade Commission 

0 National Science Foundation 

0 Veterans Administration 

0 Office of Science and Technology Policy — ex officio 
the®JSHNfcS^cSl?Sl“oI^ P»rt1c1p.te. as appropriate, upon Invitation by 

The Subcommittee will follow a schedule of periodic meetings and hold 

Co-ChalfpersonL Ss for wetlngs 

Fiade available for members prior to each meetino Mimifae * 
will be prepared by the Executive Secretary and distributed to 
all members of the Subcommittee, to leaders of its task forces or worUnn 
groups, and to the Executive Secretary of FCCSET, CHM, and CFRR, ^ 

or working groups as established 

by the Co-Chairpersons for the conduct of required SubcSmmitterwork! 
Compensation 

ir-Ss -vS-S'e:’ 
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Annual Cost Estimates 


Estimated annual cost of operating the Subcommittee, excluding staff support, 
is $l,OtDO. Estimated annual cost of staff support is one person-year at 
$ 20 , 000 . 


Reports 

The Subcommittee shall prepare a report for the Chairperson of FCCSET, CHM, 
and CFRR not later than sixty days after the end of each fiscal year. This 
report shall contain as a minimum the Subcommittee’s functions, a list of 
members and their business addresses, the dates and places of meetings, and 
a summary of the Subcommittee's activities and recommendations during the 
year. 

Determination 

I hereby determine that the formation of the Subcommittee on Human Nutrition 
Research is in the public interest in connection with the performance of 
duties imposed on the Executive Branch by law, and that such duties can best 
5e performed through the advice and counsel of such a group. 


Approved: 



Chairman 

Committee on Health and Medicine 


SEP U 8 WB 
oRTe 



Frank Press 
Chairman 

Federal Coordinating Council for 
Science, Engineering, i Technology 
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Obesity as an Independent Risk Factor 
for Cardiovascular Disease: A 26-year Follow-up 
of Participants in the Framingham Heart Study 

Helen B. Hubert, M.P.H., Ph.D., Manning Feinleib, M.D., Dr.P.H., 
Patricia M. McNamara, and William P. Castelli, M.D. 


SUMMARY The relationship between the degree of obesity and the incidence of cardiovascular disease 
(CVD) was reexamined in the 5209 men and women of the original Framingham cohort. Recent observa- 
tions of disease occurrence over 26 years indicate that obesity, measured by Metropolitan Relative Weight, 
was a significant independent predictor of CVD, particularly among women. Multiple logistic regression 
analyses showed that Metropolitan Relative Weight, or percentage of desirable weight, on initial examina- 
tion predicted 26-year incidence of coronary disease (both angina and coronary d isease other than angina), 
coronary death and congestive heart failure in men independent of age, cholesterol, systolic blood pressure, 
cigarettes, left ventricular hypertrophy and glucose intolerance. Relative weight in women was also posi- 
tively and independently associated with coronary disease, stroke, congestive failure, and coronary and 
CVD death. These data further show that weight gain after the young adult years conveyed an increased 
risk of CVD in both sexes that could not be attributed either to the initial weight or the levels of the risk 
factors that may have resulted from weight gain. Intervention in obesity, in addition to the well established 
risk factors, appears to be an advisable goat in the primary prevention of CVD. 


THE IMPORTANCE of body weight, body mass and 
other measures of adiposity in the prediction of cardio- 
vascular disease (CVD) has been the subject of long- 
standing debate. Many studies have shown that the 
incidence of certain types of CVD, particularly coro- 
nary heart disease and stroke, is greater in heavier 
persons, but only a few suggest that any obesity 
index makes an additional contribution to risk once the 
levels of coexisting risk factors are taken into ac- 
count.*-^'’ Obesity is associated with elevated blood 
pressure, blood lipids and blood glucose,^"" and 
changes in body weight are coincident with changes in 
these risk factors for disease.'^' Thus, the consensus 
has been that the increased risk among heavier persons 
is due primarily to the influence of the associated risk 
factor profile and not to the degree of obesity per se. 
The existing data have also been interpreted to suggest 
that obesity is benign when it exists without other 
major risk factors for CVD. 

In this report, we reexamine the obesity question 
and describe the influence of relative weight on the 26- 
year incidence of CVD in Framingham men and wom- 
en. Earlier results from this study suggested that the 
degree of obesity is not a potent independent risk factor 
for CVD in general, particularly among women.’'* '’ 
However, these conclusions were based on analyses of 
the influence of relative weight over shorter periods of 
follow-up and may not have conveyed the true impact 
of disease risk. 

Such a reevaluation appears timely in view of the 
current revisions to the original Metropolitan Life In- 
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surance Company desirable weight tables.'^ These 
desirable weiglus, derived from the mortality experi- 
ences of subscribers, have been revised upward be- 
cause new data on insured lives'’ suggest that it is 
healthier to be heavier than once thought. Recent anal- 
yses of long-term mortality in Framingham indicate, 
however, that this may not be so; minimal mortality 
occurs at previously published levels of desirable 
weight.'* Although recent statistics indicate that the 
general U.S. population, particularly men, has been 
getting heavier over the last few decades, ’’ “consider- 
ably more data are needed to evaluate the implications 
of this trend. Likewise, revisions to the desirable 
weight tables seem premature, because the complex 
relationships between body weight and health or dis- 
ease are so poorly understood. This reappraisal of the 
impact of relative weight on cardiovascular morbidity 
in Framingham further emphasizes the need for cau- 
tion, because health-related issues other than total 
mortality should be considered in arriving at accept- 
able levels of desirable weight. 

Methods 

The Framingham Heart Study population has been 
examined and followed biennially for the development 
of CVD since 1948.^' In this report we present the 
morbidity experience of 2252 men and 2818 women, 
ages 28-62 years, who were free of clinically recog- 
nizable CVD at the first study examination, which took 
place between 1949 and 1950. Manifestations of CVD 
included coronary heart disease, congestive heart fail- 
ure, stroke and intermittent claudication. 

For the purposes of this report, the subjects were 
classified by weight and other risk attributes at the 
initial examination only and observed over 26 years for 
the development of CVD. The obesity index chosen to 
characterize the population was Metropolitan Relative 
Weight (MRW), or percentage of desirable weight (the 
ratio of actual weight to desirable weight X 100). 
Desirable weight for each sex was derived from the 
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1959 Metropolitan Life Insurance Company tables'* by 
taking the midpoint of the weight range for the medium 
build at a specified height, Since desirable weights 
were reported for subjects wearing both clothes and 
shoes, these figures were adjusted in order to apply 
them to Frammgham subjects, who were weighed 
^ dressing gown and without shoes 

(table 1). 

Other characteristics of interest at the initial ex- 
amination were systolic blood pressure, measured in 
the left arm of the seated subjects with a mercury 
sphygmomanometer and a i4-cm cuflTlong enough 
to fit the most obese arm; serum cholesterol concen- 
tration, determined by the method of Sperry-^^ the 
number of cigarettes smoked per day, assessed by a 
physician-administered medical history questionnaire- 
glucose intolerance, defined by a casual blood glucose 
level of at least 1 20 mg%, the presence of glycosuria or 
a definite history of diabetes; and left ventricular hy- 
pertrophy on a 13-Iead ECO. ^ 

Criteria for each cardiovascular outcome during fol- 
low-up were standardized.^’ and decisions regarding 
diagnosis were made by a panel of Framingham inves 
igators. Coronary heart disease included diagnoses of 

(1) angina pectoris, evidenced by a typical history .of 
chest pain on a physician-administered questionnaire; 

(2) myocardial infarction, determined by specified 
electrocardiographic changes, diagnostic elevation of 
serum enzymes with prolonged ischemic chest pain, or 
autopsy; (3) coronary insufficiency, defined as pro- 
longed ischemic chest pain accompanied by transient 
ischemic abnormalities on the ECG; and (4) sudden (in 


Height 

(inches) 

Weight (lb) 

Men Women 

55 


94 

56 


97 

57 


100 

58 


103 

59 


106 

60 

116 

109 

61 

JI9 

112 

62 

122 

116 

63 

J25 

120 

64 

128 

124 

65 

131 

128 

66 

135 

132 

67 

140 

136 

68 

144 

140 

69 

148 


70 

J52 


71 

357 


72 

161 


73 

166 


74 

170 
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less than I hour) or nonsudden coronary death. Con- 
gestive heart failure was indicated when at least two 
major or one major and two minor diagnostic condi- 
tioris existed concurrently upon examination.” The 
major stroke end point of interest was atherothrom- 
botic brain infarction, defined as the sudden onset of a 
localizing neurologic deficit lasting over 24 hours 
without evidence of embolism or hemorrhage. Inter- 
mittent claudication was diagnosed from subjective 
ertlon"*^* questions on calf cramping during ex- 

Preliminary analyses of the data consisted of calcu- 
MP w '"c'dence rates of disease by level of 

MRW More formal statistical methods used to assess 
independently of the coexisting 
levels of the major cardiovascular risk factors relied 
” regression procedures” in 
which the probability of an event was described as a 
function of several attributes measured at entry to the 
rammgham Study. Regression coefficients generated 
by the logistic model measured the strength of the 
association between adiposity and the probability of 
disease after adjustment for age and the other risk 
factors. The coefficients divided by their standard er- 
rors provided tests of significance to indicate whether 
significantly different from 
^ ^ Standardized coeffi- 
cients that adjust for differences in measurement units 
variables were also calculated to show the 
Sase°^ fe'afve to the other risk factors for 

Results 

“"i f°"‘>'v-up, 870 men and 688 

women developed clinically recognizable CVD. Al- 
though some subjects had more than one manifestation 
of disuse, coronary heart disease accounted fora large 
proportion of the events, 75% and 66% in men and 
women, respectively. Congestive failure occurred in 

in atherothrombotic stroke 

m 106 men and 103 women. Intermittent claudication 

(77*1 vsTuT^^ 

study, the disease-free Framingham 
cohort appeared to be considerably overweight On the 
average, men were 18.9% and women 20.5% above 
desirable weight, Although the distributions of initial 
very similar in men younger than 
40 years, 40^9 years and 50 years or older, women 

subsequent age group 
(ng. I). Clearly, a larger proportion of females than 
m^es were at the upper end of the weight distribution, 
particularly among the 50-62-year-oids. 

Figure 2 shows sex- and age-specific crude inci- 
dence rates for total CVD over 26 years by MRW at 
entry to the study. For this purpose only, relative 
weight was categorized as less than 1 1 0, 1 1 0- 1 29, and 
130 or over; the middle category spanned evenly over 
me mean weights for men and women. The risk of 

■ women with increas- 

ing MRW. However, the association of weight to inci- 
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METROPOLITAN RELATIVE WEIGHT 1%) 
Figure 1 . Age- and sex-'specific distributions of Metropoli- 
tan Relative Weight at the initial Framingham examination. 

dence was most pronounced in those younger than 50 
years. This observation was borne out in logistic re- 
gression analyses by sex and age group, where the 
impact of weight was similar in those younger than 40 
years and 40-49 years, but greater in these two age 
groups combined than in the older segment of the 
cohort. 


Similar relationships were evident between MRW 
and coronary di.sease, the most frequent manifestation 
of CVD (fig. 3). Incidence al.so increased with increas- 
ing MRW, and the gradient of risk was steeper in the 
younger men and women. Among men younger than 
50 years, the heaviest group experienced twice the risk 
of coronary disease compared with the leanest group. 
The risk was increased 2.4-fold among obese women 
of similar age. The relationships for risk of myocardial 
infarction were similar to those for total coronary dis- 
ease (fig. 4), However, there was a much stronger 
gradient of risk for sudden death with increasing MRW 
in each age group in both sexes (fig. 5). In fact, these 
crude rates suggest that the impact of weight on risk 
may be most pronounced for this outcome. Figure 6 
shows that the 26-year incidence of congestive heart 
failure in the younger men and women increased 2,5- 
to 3-fold from the leanest to the heaviest subjects. 
Unlike coronary disease, it appeared that the risk of 
congestive failure in women was elevated only in the 
most obese group. MRW had a greater impact on the 
incidence of atherolhrombotic stroke in women than in 
men (fig. 7). Women younger than 70 years who were 
30% or more over desirable weight experienced over 
four times the stroke rate of the leanest group. 

However, not every cardiovascular end point was 
consistently related to MRW. The 26-year incidence of 
intermittent claudication, indicative of peripheral vas- 
cular disease, did not appear to be clearly related to the 
degree of overweight in either men or women (fig. 8). 

Multivariate logistic regression analyses were un- 
dertaken to ascertain whether the strong relationships 
between weight and disease would persist upon adjust- 
ment for the influence of the coexisting levels of the 
major CVD risk factors. These included age, systolic 
blood pressure, serum cholesterol, cigarettes per day, 
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Figure 2. Twenty-six-year indiience of car- 
diovascitfar disease by Metropolitan Rcintive 
Weight at entr)' among Framingham men and 
women younger than age 50 years and age 50 
years or older, N - the number at risk for an 
event. Numbers above the bars give ihe actual 
incidence rates per WOO. 
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Figure 3. Twenty-six-year inddenie of com- 
nan- heart disease by Metropolitcm Relative 
Weight at entiy among Framingham wen and 
women younger than age 50 years and age 50 
years or older. N = the number at ri.xk for an 
event. Numbers above the bars give the actual 
incidence rates per 1000. 


glucose intolerance (no, yes), and electrocardiograph- 
ic left ventricular hypertrophy (no, possible, definite), 
in all regression procedures, MRW and age were en- 
tered as continuous rather than categorical variables. 
The results in table 2 indicate that MRW was a signifi- 
cant predictor of total CVD in both men and women 
after adjustment for risk factors. Although independ- 
ent relationships were apparent for angina, coronary 
disease other than angina, congestive failure, and 
coronary death in both sexes, the probabilities of myo- 
cardial infarction, atherothrombotic stroke, and car- 
diovascular death were associated with the degree of 
obesity in women oniy, (The regressions that adjusted 
for age alone yielded statistically significant as.soci- 
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METROPOLITAN RELATIVE WEIGHT (%| 

Figure 4. Twenty-six -year incidence of myocardial infarc- 
tion by Metropolitan Relative Weight at entry aimmg fra- 
mingham men and women younger than age 50 years and age SO 
years or older. N = the number at risk for an event. Numbers 
above the bars give the actual incidence rates per 1000. 


ations between all end points and obesity in both 
sexes.) MRW was clearly a strong predictor of .sudden 
death in males. The fact that MRW was not signifi- 
cantly associated with sudden death in females could 
be attributed to the small number of events in this 
group. The coefficients in table 2 suggest that the 
.strength of the association was greatest for sudden 
death in men and congestive failure in women and (hut 
the relationship between MRW and coronary disease 
was stronger in males than in females because of the 
greater infiuence of this characteristic on the develop- 
ment of angina in men. Inclusion of additional risk 
factors (cardiac enlargement, heart rate and vital ca- 
pacity) in the regression for conge.stive failure did not 
alter the relation.ship between weight and disease. Al- 
though it has been .suggested that lean compared to 
obese hypertensives may be at increa.sed risk of death 
over 8 years of follow-up in Framingham (unpublished 
data), further analyses of 26-year incidence of CVD 
and coronary death presented no evidence to indicate 
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FkiUrk 5. Twetily-si.x-year incidence of sudden death hv Met- 
lopolitan Relative Weight at entry among Frumingham men and 
xvome/i ymuiger than age 50 years ami age 50 years or older. N 
— the ntimher at risk for an event. Numbers above the bars give 
the actual hu ideiice rates per 1000. 
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Figure 6. Twenty -six-year incidence of con- 
gestive heart failure by Metropolitan Relative 
Weight at entry among Frantingliam men and 
women younger than age 50 years and age 50 
y ears or older. N == the number at risk for an 
event. Numbers above the bars give the actual 
incidence rates per 1000. 


that there was such an interaction effect between 
weight and its strongest correlate » blood pressure. 

The magnitude of the standardized regression coef- 
ficients indicated that degree of obesity was one of the 
best predictors of total CVD in women (table 3). In this 
group* weight ranked only behind age and blood pres- 
sure* while in men it ranked behind all the other risk 
factors. MRW among mates was a better predictor of 
manifestations of coronary heart disease than blood, 
pressure* cigarette smoking* glucose intolerance or 
electrocardiographic left ventricular hypertrophy. 

It has been argued that obesity does not convey an 
increased risk of disease unless it is accompanied by 
elevations in such characteristics as blood pressure or 
blood lipids. This hypothesis was examined by calcu- 
lating CVD incidence rates by level of MRW in men 
and women younger than 50 years of age who were 
free of risk factors at entry into the study (fig. 9). That 
is* they were normotensive, had serum cholesterol lev- 
els less than 250 mg/dl* did not smoke cigarettes* and 
had no evidence of glucose intolerance or left ventricu- 
lar hypertrophy on the ECG. It is not surprising that 
only 8% of the men and 18% of the women in the 
highest weight class were free of risk factors. In the 
subpopulation without major risk factors for disease, 
CVD incidence rose with increasing weight in both 
men and women* although the gradient of risk was 
clearly steeper in males than females. Moreover, logis- 


tic regression analysis in this group showed that the 
strength of the association between MRW and disease 
in both sexes was at least as great as that for men and 
women in the total cohort. The MRW coefficients for 
these males and females were 0.016 and 0.010, respec- 
tively* compared with a coefficient of 0.009 for the 
total population shown in table 2, Thus, the effects of 
obesity could be demonstrated even in those without 
major risk factors for disease. 

The relationship of weight change to CVD incidence 
was examined by comparing self-reported weight at 
age 25 with weights at the initial Framingham exami- 
nation, Although recall may be subject to some degree 
of bias, there is evidence from the NHLBl Twin 
Study^^ and the Honolulu Heart Program (personal 
communication) that weights reported many years 
after age 25 years correlate fairly well with actual 
weights or weights reported close to that age. In this 
study* weight change was defined as the difference 
between MRW at exam I and MRW at age 25 years. 
Logistic regression analyses showed that change in 
MRW was positively and significantly related to risk 
of CVD over 26 years in both sexes even after adjust- 
ment for the effects of MRW at age 25, age at exam 1 * 
and risk factor levels. The relative odds of developing 
disease corresponding to degrees of change in relative 
weight were calculated from the multivariate regres- 
sion equation. Although women, on the average, 
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Figure 7. Twenty -six-year incidence of ath- 
erothrombotlc brain infarction by Metropoli- 
tan Relative Weight at entry among Fra- 
mingham men and women younger than age 30 
years and age 50 years or olden N = the 
number at risk for an event. Numbers above the 
bars give the actual incidence rates per 1000. 
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Figure 8. Twenry-six-year incidence of in- 
termittent claudication by Metropolitan Rela- 
tive Weight at entry among Framingham men 
and women younger than age 50 years and age 
50 years or older. N = the number at risk for 
an event. Numbers above the bars give the ac- 
tual incidence rales per WOO. 


gained more weight than men between age 25 and 
entry, figure 10 shows that the net effect of weight 
change was greater in males than females. Nonethe- 
less, one could conclude from these data that weight 
gain into the middle and older ages conveyed an in- 
creased risk of disease and weight loss a decreased risk 
of disease that could not be attributed either to MRW at 
age 25 years or the levels of the risk factors that may 
have resulted from weight change. 

Discussion 

These data clearly show that the degree of obesity in 
Framingham men and women was an important long- 
term predictor of CVD incidence, particularly among 
the younger members of the cohort. Moreover, obesity 
in both sexes did not exert its influence on the risk of 


Tabi.r 2. The Association Between Metropolitan Relative Weight 

(It tmiy and Cardiovascular Disease hiciilence Over 26 Years in 


Event 

Multivariate logistic 
regression coefficients 
for MRW 

Men 

in - 2197) 

Women 
(n = 2714) 

CHD 

0.012$ (636) 

0.0087 (437) 

AP 

0.014$ (336) 

O.007» (276) 

CHD other than AP 

0.009t (514) 

0.010$ (261) 

MI 

0.006 (372) 

0.0107 (161) 

Death from CHD 

0.009* (266) 

0,0107 (132) 

Sudden death from CHD 

O.Oiet (120) 

0.010 (45) 

Congestive heart failure 

0.0 14t (177) 

0,015$ (161) 

Alherothrombotic stroke 

0.004 (105) 

0.0127 (100) 

Death from CVD 

0.006 (395) 

0.0087 (263) 

Tolal CVD 

n ■ 1 1 1 

0.0097 (849) 

0.009$ (667) 


--e..--, ...... =ujua«iiiciii»ioragc, sysioiic Diood pressure, 

semm cholesterol, cigareltes/day, glucose intolerance, and electro- 
caraiographic left ventricular hypertrophy al exam I. 

The number of events is given in parentheses. 

significanlly different from zero, p < 0,05. 

TCoemcienl is sjgnihcantly different from zero, p < 0.01. 

+Coefficicnl is significantly different from zero, p < 0.001. 

Abbrevi aliens: MRW = Melropolilan Relative Weight; CHD = 
coronary hMrl disease; AP = angina pectoris; MI = myocardial 
infarction; CVD = cardiovascular disease; n = number at risk. 


coronary disease or congestive failure solely through 
its association with the coexisting risk factors. In wom- 
en, significant independent relationships were evident 
for atherothrombotic stroke as well. The lack of associ- 
ation between weight and incidence of intermittent 
claudication, on the other hand, suggests that the cause 
of this disorder may be somewhat different from that of 
the other cardiovascular diseases. These results might 
also be attributed to underdiagnosis of intermittent 
claudication in heavier subjects who may not walk or 
exercise to elicit symptoms with the same frequency as 
leaner subjects. 

It also appears that obesity predisposed to premature 
CVD in Framingham, Plots of the actuarial life tables 
for the younger members of the cohort (those younger 
than 50 years of age at entry to the study) show higher 
risks for the heaviest compared with the leanest group 
throughout the 26-year follow-up period (fig. II) 
However, differences were more pronounced in the 
younger men than women. 

Weight was a relatively potent risk factor for total 
CVD in women. Only age and blood pressure were 
more powerful predictors in this group. Male-female 
differences regarding (he impact of obesity on disease 

Table 3. The Associafion Between the Major Risk Factors and 
Disease Inctdence Over 26 Years in Framingham Men and V/omen 


Standardized logistic 
regression coefficients 



Men (n 

- 2197) 

Women (n 

= 2714) 

Risk factors 

CHD 

CVD 

CHD 

CVD 

Age 

0.325 

0.469 

0.339 

0,390 

Systolic blood 
pressure 

0.176 

0.311 

0.281 

0,332 

MRW 

0.200 

0.143 

0,175 

0.199 

Serum cholesterol 

0.345 

0,309 

0.266 

0.197 

Cigarettes/day 

0.170 

0.232 

0.035* 

0,139 

Glucose 

intolerance 

0.1 II 

0.220 

0.109 

0.100 

ECG-LVH 

0,098 

0.215 

0.016* 

0.084* 


♦Coefficients not significanlly different from zero, p > 0.05. 
Abbreviations; CHD = coronary heart disease; CVD = cardio- 
vascul^ disease; MRW = Metropolitan Relative Weight; ECO- 
^ electrocardiographic left ventricular hypertrophy* n = 
number at risk. 
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METROPOLITAN RELATIVE WEIGHT (%) 
Figure 9. Twenry-sLx-year incidence of cardiovascular dis- 
ease hy Metropolitan Relative Weight at entry among Fra- 
mingham men and, women younger than 50 years of age who 
were normoten.dve, had cholesterol levels less than 250 mg/dt. 
did not smoke cigarettes, and had no evidence of glucose intol- 
erance or electrocardiographic left ventricular hypertrophy. N 
= the number at risk for an event. Numbers above the bars give 
the actual incidence rates per 1000. 

might be explained by differences in the operation of 
the risk factors or in the causal pathways leading to 
disease. These hypotheses have been suggested by oth- 
er data,-'’ but additional factors may be responsible 
for the differences observed here. It is possible that the 
disparity in the weight distributions (that is, propor- 
tionately more women than men were extremely over- 
weight) influenced the results to a certain degree. Rela- 
tive weight also may have represented a somewhat 
different measure of body mass in each sex, since 
exce.ss weight resulted from muscularity more often in 
males than females. This point may be illustrated by 
additional analyses that describe the influence of other 
measures of obesity on risk. These show that while 
MRW was not an independent predictor of myocardial 


infarction in Framingham men, subscapular skinfold 
measurements were signilicantly and independently 
associated with this outcome. Thus, it may be mislead- 
ing to suggest that obesity in men did not play an 
important role as a precursor to infarction. 

Age differences in the contribution of obesity to risk 
have also been noted by others. ' ^ Similarly, other risk 
factors for disease do not predict as well at older ages 
as at younger ages.'* ’* Selection has been suggested as 
an explanation for such findings. Here, the older, 
heavier subjects may have been a selective group, be- 
cause they remained resistant to the influence of obesi- 
ty during earlier years. However, weights at older ages 
may be less typical of the lifetime exposure to obesity, 
which may be important in determining risk. If, as 
suspected, age at onset and duration of obesity play a 
part in explaining the observed associations with dis- 
ease, then earlier measurements may more accurately 
classify individuals into risk categories than those 
made in later years. The fact that certain risk factors 
conelated more strongly with relative weight at youn- 
ger than older ages also supports the latter theory. 

Population studies have shown that the extremely 
lean as well as the most obese are at increased risk of 
dying over a specified time.-'' Such observations sug- 
gest that the relationships found/ln this .study might be 
overstated and attributable to the phenomenon of com- 
peting risks. That is, the leaner subjects may have 
appeared to be at lower risk due to the fact that they 
died from other causes before they could develop 
CVD. A few simple approaches to evaluating the plau- 
sibility of such an explanation indicated that compet- 
ing risks could not account for the weight-disease rela- 
tionships found in Framingham men and women. The 
first approach entailed estimating the proportion of 
subjects who died of other causes but who would have 
been expected to develop CVD if they had lived long 
enough.”’ The calculation of new incidence rates by 
level of MRW showed risks associated with increased 
MRW that were diminished, but only negligibly. As- 
suming that the leanest subjects might already be ill 
and die of cau.ses other than CVD, reanalysis of the 
data also was undertaken including only subjects with 
MRW of 100 or more. The results showed associations 
with CVD that were at least as strong as those origi- 
nally obtained. 

Not only was there a powerful relationship of MRW 
to disease risk in Framingham, but also, the change in 
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Figure 10. The refat ive adds of devehping 
canliovitsvular Jfsease l on esponclmg to cie- 
grees of change hi Metropolitan Reialtve 
Weight between age 25 yearn amt entry into the 
Framinghatn Study. The odds ratios rejiect od*^ 
Jtt St meats for the effects of rehiive weight at 
age 25 years and age and risk factor ievefs uf 
exam /, 
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MRW after the young adult years rtiade an independent 
contribution to the prediction of CVD, At any level of 
MRW at age 25 years, weight change was positively 
and significantly associated with CVD risk in both 
sexes. These results illustrate not only the detrimental 
effects of weight gain but also the benefits of weight 
reduction in obesity. The stronger relationship in men 
than women parallels a previously reported finding of a 
greater influence of weight change on risk factor 
change in men. '' The present study suggests, however, 
that men may be more generally sensitive than women 
to the effects of weight change, because its impact on 
di.sease could not be attributed solely to the resulting 
levels of the risk factors. Although MRW at entry to 
the Framingham Study was a better predictor of CVD 
incidence than MRW at age 23 years, analyses indicate 
that risk was most pronounced among those who stayed 
in the heaviest weight class between the two time peri- 
ods. These findings lend further support to the impor- 
tance of duration of obesity on incidence of CVD. 

The additional contribution of obesity to the long- 
term prediction of CVD may be its role as a precursor 
to the development of the major risk factors or through 
metabolic and physiologic mechanisms yet to be iden- 
tified. It seems that the degree of obesity may. in fact, 
influence the later development of risk factors such as 
hypertension. Entry MRW in Framingham was a sig- 
nificant independent predictor of hypertension over 26 
years in women, but not in men. Excess weight in this 
population may also have been as.sociated with other 
lifestyle or behavioral characteristics which, over 
time, may have influenced CVD risk. While no data at 
entry were available on physical activity, diet or per- 
sonality type, analyses that included an index of social 
class did not appear to have any impact on the relation- 
ships between weight and di.sea.se. 

Other direct effects of overweight may explain its 
unique contribution to CVD risk. Recent data suggest 
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that obesity is a.s.sociated with fibrinolytic activity and 
plasma fibrinogen concentrations, which have been 
irnplicaled in the onset and course of ischemic heart 
disease.’' Moreover, obesity appears to increase cardi- 
ac work load and intravascular volume’^ and to alter 
gluco.se and lipid metabolism.” Increased cardiac 
work load in a heavier person may precipitate an acute 
event or elicit symptoms if the coronary circulation is 
already compromised. The burden of excess weight on 
the heart also has been shown in autopsy studies in 
which relative weight was independently related to 
heart size.'^ •” Obesity has also been associated with 
the extent of coronary atherosclerosis at autopsy.’'' 

Despite the findings from clinical and experimental 
studies, there is still much confusion over the complex 
relationship between obesity and CVD risk. Most epi- 
demiologic studies have been concerned with the im- 
pact of overweight on coronary heart disease in men. 
These studies can be used to highlight some of the 
difficulties in interpreting and comparing results. For 
example, the Seven Countries Study showed no sig- 
nificant association between body mass index in most 
regions and coronary disease incidence over 10 
years. However, many of the populations observed 
were considerably leaner than the Framingham cohort, 
whose weights compared favorably with those in the 
general U.S. population. The lack of sufficient het- 
erogeneity in adiposity, and the different cultural and 
genetic context in which this characteristic may have 
operated, make comparability between these two stud- 
ies difficult. 

Different indexes of obesity can be differentially 
related to disease risk,” which may explain some vari- 
abilityjn study results. While body mass index (weight/ 
height’) has been suggested as the preferred measure of 
adiposity, in Framingham it was very highly correlated 
with MRW (/• = 0.99) and had no greater predictive 
power. However, skinfold measurements of subcuta- 
neous fat accumulation correlated with MRW to a less- 
er degree (r = 0.40-0.65), and preliminary results 
suggest that these measures were associated somewhat 
differently with disease risk in Framingham. Further- 
more, if indexes of obesity are more powerful predic- 
tors of disease in younger than older persons, differ- 
ences in the age distributions of study populations may 
also serve to explain what appear to be conflicting 
results. 

The length of follow-up for events in each popula- 
tion can also affect the conclusions drawn from various 
studies. Some effects of overweight may be evident 
only after follow-up over long periods of time, as sug- 
gejtled by the importance of duration of obesity on 
disea.se. Both the Framingham and Manitoba studies' 
found obesity to be an independent predictor of disease 
on long-term observation only. Table 4 shows how 
observation over different periods of time may result in 
different interpretations of the same data. In Fra- 
mingham men, a strong and significant association 
between MRW and coronary disease incidence did not 
emerge until the 8-year follow-up, at which point the 
strength of the relationship remained fairly constant for 
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Ta B LH 4 . The AsiOl ia fion Between M etropolifan Re lot i ve Weigh t 
at Entry and Coronary' Heart Disease Incidence by Length of Fol- 
low-up in Framingham Men and Women 


Length of 
follow'- up 

Multivariate logistic regression 
coefficients for MRW 

Men (n = 2197) 

Women (n 

= 2714) 

6 years 

0.006 (114) 

O.OH 

(56) 

8 years 

O.OI4^ (154) 

0-008 

(78) 

14 years 

0.0l2t (314) 

0,008* 

<166) 

20 years 

0.012$ (480) 

0.007* 

(301) 

26 years 

0.012$ (636) 

0.008 1 

(437) 


Regressions include adjuslmenis for age. systolic blood pressure, 
serum cholesterol, cigareties/day, glucose intolerance, and electro- 
cardiographic left ventricular hypertrophy at exam 1. 

The number of events at different follow-up times is given in 
parentheses. 

♦Coefficient is significantly different from zero, p < 0.05. 

tCoefficient is significantly different from zero, p < 0.01. 

^Coefficient is significantly different from zero, p < 0.001. 

Abbreviations: MRW ~ Metropolitan Relative Weight; n = 
number at risk. 

the duration of the study. Among women, the logistic 
coefficients were fairly strong and consistent in all 
observation periods. However, statistical significance 
was not achieved until nearly 14 years of follow-up, 
for the small number of events in this group resulted 
in insufficient power to test assumptions. Previous 
analyses, based on shorter periods of observation, 
have suggested that there is no independent relation- 
ship between MRW and coronary risk in Framing- 
ham women. '■* These illustrations clearly show that 
the accumulated evidence describing the nature of 
the weight-disease relationship should be interpreted 
cautiously. 

The issue of independence can be resolved only by 
further study, but we conclude from the existing data 
that leanness and avoidance of weight gain before mid- 
dle age are advisable goals in the prevention of CVD 
for most American men and women. These data fur- 
ther indicate that intervention on the well-established 
risk factors for disease should be accompanied by 
weight loss in the overweight individual. Likewise, 
revisions to the actuarial desirable weight tables are 
premature, because such changes suggest that mainte- 
nance of heavier weights will not diminish health stat- 
us. This assumption appears to be unsubstantiated by 
these as well as other data concerned with the impact of 
obesity on morbidity and mortality. '* 
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